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EXECUTIVE SUMMARY

The Kin-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in 
Edison, New Jersey, which the USEPA placed on the National Priorities List (NPL) in 
1981. A Remedial Investigation/Feasibility Study (RI/FS) was conducted between 1983 
and 1988 which resulted in a Record of Decision (ROD) by USEPA in 1990 that called 
for source control of Operable Unit 1 (OUl).

The remedial action specified in the ROD for OU1 included the construction of a slurry 
wall around OU1, the collection and treatment of leachate and groundwater from within 
the containment area, and the capping of the area within the slurry wall. Remedial 
construction activities for OUl wore completed by the end of August 1995. '

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is 
conducted on a quarterly basis to evaluate the effectiveness of the remedial actions. This 
report documents the results of the monitoring activities for the First Quarter of2003.

Remedial Objectives

The general remedial objectives of the OUl closure and collection systems are to contain 
source leachate and contaminated groundwater, and to prevent further migration of 
site-related contaminants. The primary objective of the leachate collection system is to 
impose an inward gradient as measured across the slurry wall in die refuse unit. The 
primary objectives of the groundwater collection system are to prevent migration of 
contaminated groundwater towards the slurry wall and impose an upward gradient from 
the bedrock unit to the sand & gravel unit.

I
Hydraulic Control and Monitoring System

The hydraulic control system for OUl consists of leachate and groundwater collection 
systems. The leachate collection system consists of a perforated pipe that runs parallel to 
the inside of the perimeter slurry wall and 4 pump stations. The groundwater collection 
system consists of 4 pumping wells.

The hydraulic monitoring system for OUl is located along the circumferential slurry wall 
with many of the wells located in 5 clusters, called transects. The hydraulic monitoring 
wells at the transects are installed in pairs, within the same hydrogeologic unit, with
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1 well inside and 1 well outside the circumferential slurry wall. Twenty-four of the 
monitoring wells are continuously monitored using water level recorders.

The hydraulic monitoring network consists of wells screened in the refuse, sand & gravel, 
and bedrock units. Well designations of G, S or R; denote hydraulic units of refuse, 
sand & gravel or bedrock, respectively.

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and 
Mound B, and monitors groundwater elevations outside of the OU1 containment area.

First Quarter Hydraulic Monitoring Activities

Hydraulic monitoring was performed dining the period from January through March 
2003.

Hydraulic monitoring indicates that intragradient conditions in the refuse unit (lower 
water levels in the refuse inside the wall relative to water levels outside the wall) were 
maintained at TL Nos. 2, 3, 4 and 5, throughout the quarter. The fact that the leachate 
collection system is functioning properly suggests that intragradient conditions are being 
maintained in the refuse unit at TL No. 1, even though review of the hydrographs does 
not consistently indicate this condition. Water level elevation measurements taken from 
Leachate Collection Cleanout Nos. 14 through 16 are included in Table 2-6, and indicate 
that the leachate collection system is functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&G #2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately 
captured by the pumping well resulting in overall containment of groundwater in OU-1.

Leachate Withdrawal/Groundwater Pumping

The first quarter average daily groundwater extraction rate for all of the wells was 
19,919 gpd. The total volume of groundwater collected for the quarter was 
1,792,735 gallons. Leachate was collected at an average daily rate of 1,681 gpd for the 
quarter, and the total volume of leachate collected was 151,314 gallons.

Landfill Gas Monitoring

Combustible gas was not detected in any of the 6 gas monitoring wells located on the 
north side of OU1. Based on the non-detection of combustible gas in the monitoring 
wells, the active gas collection system is functioning properly and there is no apparent 
off-site gas migration. Monitoring at the flare inlet port by landfill personnel throughout 
the quarter indicated that the landfill gas collection system was delivering an average of 
50 percent combustible gas to the flare.
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1 INTRODUCTION

The Kin-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in 
Edison, New Jersey, which operated under a New Jersey Department of Environmental 
Protection (NJDEP) permit until 1976. The USEPA placed the Kin-Buc Landfill on the 
National Priorities List (NPL) in 1981. Between 1983 and 1988, the Respondents 
conducted a Remedial Investigation/Feasibility Study (RI/FS) which resulted in a Record 
of Decision (ROD) by USEPA in 1990 which called for source control of Operable Unit 1 
(OU1), and an additional RI/FS to determine the nature and extent of contamination 
outside the source area, thus defining Operable Unit 2 (OU2).

Operable Unit 1 includes both Kin-Buc I and II Mounds, the former Pool C Area and a 
portion of the Low-Lying Area between Kin-Buc I and the Edison Landfill. The remedial 
action specified in the ROD for OU1 included the construction of a slurry wall around 
OU1, the collection and treatment of leachate and groundwater from within the 
containment area, and the capping of the area within the slurry wall.

Operable Unit 2 includes Mound B, Edmonds Creek and adjacent wetlands, the 
remaining Low-Lying Area between OU1 and the Edison Landfill, Martins Creek, and the 
Raritan River. The OU2 ROD called for the excavation and disposal of 
PCB-contaminated sediments from within the Edmonds Creek Marsh Area, the 
restoration of disturbed wetland areas, and groundwater/surface water monitoring.

Remedial construction activities for both OU1 and OU2 were completed by the end of 
August 1995.

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is 
conducted quarterly to evaluate the effectiveness of the remedial actions, This report 
documents the results of the monitoring activities for the First Quarter of2003.
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2 DESCRIPTION OF MONITORING PROGRAM

2.1 Hydrogeologic background

The primary hydrogeologic units within OU1 from ground surface downward are refuse, 
meadow mat, sand & gravel, and bedrock. Near die northern portion of the site the 
bedrock is closer to the surface and there is no sand & gravel unit in that area.

The southern portion of the site is located in close proximity to the Raritan River. As a 
result, monitoring wells located on the southern side of OU1 are impacted by tidal 
fluctuations.

2.2 Remedial Objectives

The general remedial objectives of the OU1 closure and collection systems are to contain 
source leachate and contaminated groundwater, and to prevent further migration of 
site-related contaminants. The specific remedial objectives for the leachate collection, 
groundwater collection, and hydraulic monitoring are summarized as follows:

Aqueous Leachate Collection

• Primary

— Collect leachate from the refuse unit within the perimeter slurry wall to 
impose an inward gradient as measured across the sluny wall (hydraulic 
containment).

• Additional Benefit

— Reduce the downward gradient between the refuse unit and the underlying 
sand & gravel or bedrock units.
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Sand & Gravel Groundwater Collection (in Primary OU1 Containment)

• Primary

— Prevent migration of contaminated groundwater towards the slurry wall.

- Impose an upward gradient from the bedrock unit to the sand & gravel unit 
(hydraulic containment).

• Additional Benefit

- Impose an inward gradient within the sand & gravel unit as measured across 
the perimeter slurry wall (hydraulic containment).

Sand & Gravel Aquifer Groundwater Collection (in Oil Seeps Area Containment)

• Collect sand & gravel groundwater from within the Oil Seeps Area if an upward 
, gradient between the sand & gravel and the refuse unite cannot be imposed by 

leachate collection alone.

2.3 Hydraulic Control and Monitoring System

The hydraulic control system for OU1 consists of 4 leachate pump stations and 4 sand & 
gravel groundwater pumping wells. The leachate collection system consists of a 
perforated pipe that runs parallel to the inside of the perimeter slurry wall. In addition, a 
corrugated oily leachate collection conduit is located along the south side of Kin-Buc I 
mound. The layout of the collection system is shown on Drawing 1.

The hydraulic monitoring system for Operable Unit 1 is located along the circumferential 
slurry wall with many of the wells located in 5 clusters, called transects. The OU1 
hydraulic monitoring well network consists of 11 wells screened in the refuse/fill, 8 wells 
screened in the sand & gravel, and 10 wells screened within bedrock. A summary of die 
well network is provided in Table 2-1, and the well locations are shown on Drawing 1.

The hydraulic monitoring wells at the transects are installed in pairs, within the same 
hydrogeologic unit, with 1 well inside and 1 well outside the circumferential slurry wall. 
The design of the well network allows groundwater elevations to be monitored on either 
side of the slurry wall and provides data to evaluate the performance of the slurry wall as 
a hydraulic barrier.

At TL Nos. 2, 3 and 4, the hydraulic monitoring wells are installed in the refuse, sand & 
gravel, and bedrock unite. At TLNos. 1 and 5, the hydraulic monitoring wells are 
installed only in the refuse and bedrock units due to the absence of sand and gravel
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deposits in these areas. Well designations of G, S and R, denote hydraulic units of refuse, 
sand & gravel, and bedrock, respectively.

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and 
Mound B, and monitors groundwater elevations outside of the OU1 containment area. 
The hydraulic monitoring system for OU2 consists of 16 wells, as indicated in Table 2-2 
and as shown on Figure 1-1. Water elevation measurements from the OU2 wells are 
taken manually, concurrent with the OU1 monitoring activities.

2.4 First Quarter Hydraulic Monitoring Activities

Hydraulic monitoring for the First Quarter of 2003 (January to March) took place 
according to the procedures and methods outlined in the Draft Operations and 
Maintenance (O&M) Manual for the Kin-Buc Landfill, prepared on behalf of the 
Respondents by Wheelabrator EOS in September 1995 and modified by a letter to EPA 
dated February 28,1996.

Components of the hydraulic monitoring program consist of continuous and manual water 
level measurements. Manual measurements were dbtained with an electronic water level 
indicator. Continuous water levels were obtained at 1-hour intervals using 24 In-Situ 
“miniTROLL”, Model SSP-100 data loggers and transducers.

Several maintenance activities were performed on the miniTROLLS throughout the 
quarter. Alkaline batteries were replaced with lithium batteries in each of the 
miniTROLLS. Glenn Carlson, an In-Situ Inc. representative, recommended the batteries 
be changed to lithium batteries. The lithium batteries last two to three times longer than 
the alkaline batteries and can withstand the cold temperatures (down to -40°F). There 
were complications when attempting to communicate and retrieve data from two of the 
miniTrolls this quarter. These problems occurred with the miniTroll at Well 5R, during 
the January downloads, and at Well 15G, during the March downloads. Although the 
continuous water level data is not available for those time periods, manual water levels 
were taken. The EMCON/OWT field technician was able to restart the test for the 
miniTroll in Well 5R and a SP4000 Troll is currently being used to collect data at Well 
15G. Also, In-Situ, Inc. repaired the miniTROLL that had malfunctioned in Well 13G 
(serial number 6171) and this unit was installed during the site visit on April 1, 2003. 
The SP4000 Troll that was in Well 13G is the one currently collecting data at Well 15G 
until the dedicated miniTroll is repaired. Information regarding maintenance of the 
miniTROLLS can also be found in the attached Hydraulic Monitoring Reports for each 
month (Appendix B).

Three months of continuous water level data have been obtained from the refuse and 
sand & gravel wells at the site from January 1, 2003 to March 31, 2003. The minimum, 
maximum, and average recorded water elevations for each month in the quarter are
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provided in Table 2-4. Continuous groundwater elevation graphs organized by transect 
location and hydrogeologie unit are provided in Appendix A. Evaluations of the recorded 
data are performed on a monthly basis and sent to Waste Management. Copies of these 
monthly evaluations are provided in Appendix B.

Manual groundwater elevation measurements were obtained from the monitoring wells in 
OU1 and OU2 during site visits on January 2, 2003, February 12 & 14, 2003, and 
March 3 & 4, 2003. The manually recorded water level monitoring results are provided 
in Table 2-3.

2.5 Continuous Hydraulic Monitoring Results vs. Manual 
Elevation Measurements

The continuous water level monitoring information collected by the Trolls was compared 
with the data collected from the manual recordings to provide information on the relative 
accuracy of manual versus automatic recordings. Table 2-5 shows the difference between 
the manual water level elevation measurements and Troll recordings for the same day and 
hour. The average differences between the manual and continuous measurements were at 
or below 0.21 feet for all wells. Based on the comparison above, the data recorded by the 
Trolls is satisfactory and reflects accurate groundwater elevations.

y -
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3 HYDRAULIC MONITORING

The following presents an evaluation of the results of hydraulic monitoring performed 
during the first quarter 2003,

3.1 Assessment of Hydraulic Conditions in the Refuse Unit

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the 
refuse unit calls for the pumping of leachate to establish inward gradients across the 
slurry wall with the additional benefit of reducing downward flow into the underlying 
sand and gravel unit. Based on the hydrographs the following is presented.

TL No. 1 (Well IG/Well 2G) - Hydrograph No. 1

Intragradient conditions were not consistently observed throughout the quarter. The 
average quarterly water elevations for Wells 1G (inside) and 2G (outside) were 11.24 
and 11.84 feet msl, respectively. The average head elevation difference between the two 
wells was approximately 0.6 feet in an inward direction. High water levels in Well 1G 
have been observed on several previous occasions and may be related to localized 
conditions around the well.

Water level elevation measurements taken from Leachate Collection Cleanout Nos. 14 
through 16 are included in Table 2-6, and indicate that the leachate collection system is 
functioning properly. The water level elevations observed for Leachate Collection 
Cleanouts 14 through 15 are all between 9.29 and 9.97 feet msl, and the water level 
elevations for Cleanouts 16N and 16E were dry (less than the cleanouts invert elevation). 
This indicates that groundwater flow at this location is from the inside to the Leachate 
Collection Cleanouts. The leachate collection system is therefore functioning properly 
and suggests significant capture of leachate. Appendix B (Monthly Hydraulic 
Evaluations) provides an analysis of the hydraulic performance at Transect 1.

TL No. 2 (Well 3G/Well 4G) - Hydrograph No. 2

Intragradient conditions were maintained at TL No. 2 in the refuse unit throughout the 
quarter. The average quarterly water elevations for Wells 3G (inside) and 4G (outside) 
were 7.99 and lL62feet msl, respectively. The average head elevation difference 
between the two wells was approximately 3.63 feet in an inward direction.
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TL No. 3 (Well SGAVell 6G) - Hydrograph No. 3

Intragradient conditions were maintained at TL No. 3 in the refuse unit throughout the 
quarter. The average quarterly water elevations for Wells 5G (inside) and 6G (outside) 
were 9.76 and 13.63 feet msl, respectively. The head elevation difference between the 
two wells was approximately 3.87 feet in an inward direction.

TL No. 4 Well 15G/Well 13G) Oil Seeps Area — Hydrograph No. 4

Intragradient conditions were maintained at TL No. 4, Oil Seeps Area, in the refuse unit 
throughout the months of January and February (data not available for Well 15G for 
March due to mechanical problems). The average quarterly water elevations for 
Wells 15G (inside) and 13G (outside) were 1.46 and 3.78 feet msl, respectively. The 
head elevation difference between the two wells was approximately 2.32 feet in an inward 
direction.

TL No. 5 (Well 9G/WelI 10G) - Hydrograph No. 5

Intragradient conditions were maintained at TL No. 5 in the refuse unit throughout the 
quarter. The average quarterly water elevations for Wells 9G (inside) and 10G (outside) 
were 7.11 and 8.06 feet msl, respectively. The average head elevation difference between 
the two wells was approximately 0.95 feet in an inward direction.

3.2 Assessment of Hydraulic Conditions in the Sand & Gravel 
Unit

For the sand and gravel unit, the performance objectives call for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward 
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would 
be the establishment of inward gradients across file slurry wall within the sand and gravel 
unit. The following is a description of the flow characteristics based on visual 
observation of the hydrographs.

Horizontal Flow

TL No. 2 (Well 3S/Well 4S) — Hydrograph No. 6

Although intragradient conditions were not consistently observed throughout the quarter, 
it is evident that containment is being maintained by pumping wells SG-2 and SG-3 (as 
described below in Section 3.2.1). The average quarterly water elevations for Wells 3S 
(inside) and 4S (outside) were 0.41 and 0.58 feet msl, respectively. The average head 
elevation difference between the two wells was approximately 0.17 feet in an inward 
direction.

l
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Slight intragradient conditions were maintained at TLNo. 3 in die sand & gravel unit 
throughout the quarter. The average quarterly water elevation for Wells 5S (inside) and 
6S (outside) were 1.27 and 1.37 feet msl, respectively. The head elevation difference 
between the two wells was approximately 0.1 feet in an inward direction.

TL No. 4 (Well 7SAVell 8S) - Hydrograph No. 8

Intragradient conditions were maintained at TLNo. 4 in the sand & gravel' unit 
throughout the quarter. The average quarterly water elevation for Wells 7S (inside) and 
8S (outside) was 1.50 and 2.35 feet msl, respectively. The head elevation difference 
between the two wells was approximately 0.85 feet in an inward direction.

TL No. 4 (Well 15S/Well 13S) Oil Seeps Area - Hydrograph No. 9

Intragradient conditions are being maintained by pumping wells SG-2 and SG-3 although 
these conditions were not evident by the head elevations for the quarter (see Section 
3.2.1). The average quarterly water elevations for Wells 15S (inside) and 13S (outside) 
were 2.25 and 1.99 feet msl, respectively. The head elevation difference between the two 
wells was approximately 0.26 feet in an outward direction. Water levels from Well 15G 
are included in the hydrograph for comparison.

TL No. 3 (Well 5SAVell 6S) - Hydrograph No. 7

Vertical Flow

TL No. 2 (Well 3S/Well 3RR) - Inside; (Well 4S/Well 4R) - Outside 
Hydrograph Nos. 10 and 11

Although upward gradient conditions were not consistently observed between the bedrock 
and overlying sand & gravel units inside the slurry wall at TL No. 2 throughout the 
quarter, containment is still maintained by pumping wells SG-2 and SG-3 (see Section 
3.2.1). The average quarterly water elevation for Well3S (sand& gravel) and 3RR 
(bedrock) was 0.41 and 0.28 feet msl, respectively. The difference in average quarterly 
water elevations was approximately 0.13 feet in a downward direction.

Containment is being maintained by pumping wells SG-2 and SG-3 even though the 
elevations do not reflect upward gradient conditions between the bedrock and overlying 
sand & gravel units outside the slurry wall (see Section 3.2.1). The average quarterly 
water elevation for Wells 4S (sand & gravel) and 4R (bedrock) was 0.58 and 0.43 feet 
msl, respectively. The difference in average quarterly water elevations was 0.15 feet in 
an downward direction.
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Inside the slurry wall at TL No. 3, slight upward gradient conditions were observed 
between die bedrock and overlying sand & gravel units throughout the second half of 
February and the month of March (there is no continuous water level data for Well 5R for 
1/1-2/14 due to mechanical problems). The average quarterly water elevations for 
Wells 5S (sand & gravel) mid 5R (bedrock) were 1.27 and 1.19 feet ihsl, respectively. 
The difference in average quarterly water elevations was less than 0.1 feet.

Outside the slurry wall at TL No. 3, upward gradient conditions were observed between 
the bedrock and overlying sand & gravel units. The average quarterly water elevations 
for wells 6S (sand & gravel) and 6R (bedrock) were 1.37 and 1.52, respectively. The 
difference in average quarterly water elevations was 0.15 feet.

TL No. 4 (Well 7S/WeU 7R) - Inside; (Well 8S/WelI 8RR) - Outside 
Hydrograph Nos. 14 and 15

TL No. 3 (Well 5S/Well 5R) - Inside; (Well 6SAVell 6R) - Outside
Hydrograph Nos. 12 and 13

Slight upward gradient conditions were maintained between the bedrock and overlying 
sand & gravel units inside the slurry wall at TL No. 4 throughout the quarter. The 
average quarterly water elevations for Wells 7S (sand & gravel) and 7R (bedrock) were
1.50 and 1.57 feet msl, respectively. The difference in average quarterly water elevations 
was 0.07 feet.

Outside the slurry wall at TL No. 4, containment was achieved through pumping wells 
SG-2 and SG-3 although the elevations do not reflect upward gradient conditions between 
the bedrock and overlying sand& gravel units (see Section 3.2.1). Since the average 
water elevations are so close, a dominant flow direction cannot be established. The 
average quarterly water elevations for Wells 8S (sand & gravel) and 8RR (bedrock) were
2.35 feet and ,2.30 feet msl, respectively. The difference in average quarterly water 
elevations was 0.05 feet.

3.2.1 Analysis

While initial review of the hydrographs indicate that certain performance objectives may 
not be met, (uniform achievement of upward gradients from the bedrock to the sand and 
gravel, and inward gradients across the slurry wall) containment is still maintained by the 
pumping wells SG-2 and SG-3. Figures 1 through 4 (See Appendix B) depict horizontal 
or vertical flow vectors within the sand and gravel or bedrock units. These diagrams 
show that although downward groundwater flow from the sand and gravel to the bedrock 
may occur locally within the slurry wall, the zone of influence of the pumping wells 
includes the sand and gravel units and the upper portion of the bedrock within the slurry 
wall. Regardless of whether groundwater is flowing vertically upward or downward

-n:\pioj\kiiibucV791186\quarterly repoits\2003\lstqtrreport03.doc-95\lk:l Rev. 0, 5/19/03
791186 3_4



within the slurry wall in the sand and gravel and upper bedrock, it will eventually migrate 
toward the pumping wells, and will be captured. Examination of the pumping results for 
this quarter indicates that this process is more efficient if SG-3 is pumped in conjunction 
with SG-2.

3.3 OU2 Hydraulic Monitoring

The synoptic groundwater elevations obtained during the First Quarter of 2003 indicate 
both upward and downward hydraulic gradients.
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4 LEACHATE WITHDRAWAL/GROUNDWATER PUMPING

The performance of the site hydraulic controls is largely dependent upon groundwater 
pumping and leachate withdrawal rates. The design aqueous leachate and groundwater 
(GW) collection rates called for a ratio of 3:1, groundwater to leachate of 30,000 gpd 
groundwater, and 10,000 gpd leachate. The collection rates differed from the design rates 
due to variations between design assumptions and actual site conditions. Collection rates 
are also adjusted based on changing site and operational conditions.

Operation records are maintained at the site and contain estimated daily averages for 
leachate and groundwater withdrawal. The monthly volumes collected and the daily 
average collection rate are provided below:

Monitoring
Period

Groundwater 
S&G No. 1

Groundwater 
S&G No. 2

Groundwater 
S&G No. 3

Groundwater 
S&G No. 4 Leachate

January 0 gal. 568,574 gal. 105,964 gal. 0 gal. 60,927 gal.

0 gpd 18,341 gpd 3,418 gpd 0 gpd 1,965 gpd

February 0 gal. 557,504 gal. 60,604 gal. 8,370 gal. 43,343 gal.

0 gpd 19,911 gpd 2,164 gpd 299 gpd 1,548 gpd

March 0 gal. 368,694 gal. 118,399 gal. 4,626 gal.
47,044 gal. |

0 gpd 11,893 gpd 3,819 gpd 149 gpd 1,517 gpd

Quarter 0 gal. 1,494,772 gal. 284,967 gal. 12,966 gal. 151,314 gah1.
0 gpd 16,609 gpd 3,166 gpd 144 gpd 1,681 gpd

The volume of groundwater collected in the first quarter is 1,792,735 gallons. The 
average daily groundwater withdrawal rate for the first quarter is 19,919 gpd.

/
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5 LANDFILL GAS MIGRATION MONITORING

Landfill gas migration monitoring was performed at the operational flare port inlet and 
the 6 gas migration monitoring wells located along the northern edge of the landfill 
boundary.

5.1 Landfill Gas Migration

The purpose of the gas migration monitoring program is to monitor for off-site gas 
migration in those areas where gas migration or accumulation could lead to explosive 
conditions. Six gas migration monitoring wells are located outside of the circumferential 
slurry wall along the northern edge of the landfill boundary. The well locations are 
depicted on Drawing 1 and are spaced in 200-foot increments.

All areas of OU1 exterior to the slurry wall contain waste materials except along the 
northern edge of the landfill boundary. High levels of gas are not expected to be detected 
along the northern boundary because the slurry wall will act as an effective barrier, and 
the presence of an active gas extraction system and the high water table will inhibit gas 
migration.

Gas monitoring in other areas of the site containing waste materials will likely reveal 
combustible gas. However, since no on-site OU1 buildings are present (except the 
leachate treatment facility, which has its own engineered gas monitoring and control 
system), gas migration monitoring in the waste areas is not required by the O&M manual.

5.2 Gas Monitoring Well Results

Measurements of percent combustible gas (% GAS) and percent lower explosive limit 
(% LEL) were performed in the 6 gas migration monitoring wells along the northern 
boundary of the site on March 4, 2003. The wells were monitored in accordance with 
Attachment 1, Section 3.0 - Routine Operations and Maintenance of the Kin-Buc Landfill 
Draft O&M Manual (Wheelabrator, 1995). A Landtec GEM 500 sampling device was 
used to measure the concentration of combustible gas at each well by attaching the 
meter’s sample tubing to the well head petcock and drawing the sample through the 
meter. Detectable levels of percent combustible gas and percent lower explosive limit
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were not observed in any gas monitoring wells. The results for the 6 gas migration 
monitoring wells are shown in Table 5-1.

5.3 Operational Flare Monitoring Results

The percent combustible gas by volume (% methane) at the landfill’s operational flare 
port inlet was recorded throughout the first quarter of 2003. All readings were collected 
with a Landtec GEM 500 Gas Analyzer, equipped with a charcoal filter. Monitoring 
performed on March 4,2003 revealed combustible gas at 54 percent at the flare port inlet.

The following summarizes the flare station operation during the First Quarter of2003:

I Date Gas Flow 
(SCFM)

Methane % 
by volume

1/13/03 131 49.4
1/27/03 102 53.2
2/07/03 132 47.1
2/26/03 121 41.9
3/10/03 118 52.0
3/25/03 120 56.5

Averages for Third 
Quarter 121 50

Note: Flare station data provided by Landfill personnel.
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6 CONCLUSIONS
)

Significant conclusions for the First Quarter of2003 monitoring program are as follows:

• In the refuse unit, intragradient conditions were maintained over the entire 
quarter at Transects 2, 3, 4, and 5. An average daily leachate extraction rate of 
1,681 gpd was collected.

• Intragradient conditions were not indicated by the monitoring wells in the refuse 
unit at Transect 1, although levels in the leachate collection system indicate 
intragradient conditions are present at this location.

• Hydraulic control was maintained within OU-1 based on the analysis of the 
significant influence of S&G#2 and S&G#3 in acting as a hydraulic sink for 
sand and gravel and bedrock groundwater. Groundwater flow in the sand and 
gravel and bedrock is ultimately captured by the pumping well resulting in 
overall containment of groundwater in OU-1.

• In view of the analysis presented herein, it is recommended that the combined 
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd 
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. 
These lower pumping rates will be evaluated to confirm continued hydraulic 
control of OU-1 groundwater.

• Maintaining a leachate collection rate of 1,500 gpd is recommended.

• Combustible gas as a percent of total gas and the lower explosive limit was not 
detected in the 6 monitoring wells located on the northern boundary of the site; 
The flare was operational and the average percent methane for the quarter at the 
flare port inlet was 50 percent. Based on the non-detection of combustible gas in 
the monitoring wells, the active gas collection system is functioning properly 
and there is no off-site gas migration.
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Table 2-1

Kin-Buc Landfill 
Operable Unit 1

Continuous Hydraulic Monitoring Well Network/Transects

Transect Screened Well Location Well Location

Location No. Hydrogeologic Unit Inside Slurry Wall Outside Slurry Wall

1 Refuse/Fill W-1G W-2G

Refuse/Fill W-3G W-4G

2 Sand and Gravel W-3S W-4S

Bedrock W-3RR W-4R

Refuse/Fill W-5G W-6G

3 Sand and Gravel W-5S W-6S

Bedrock W-5R W-6R

Refiise/FillO ) W-15G W-13G

4 Sand and GravelO ) W-15S W-13S

Sand and Gravel(2) W-7S W-8S

Bedrock (2) W-7R W-8RR

5 Refuse/Fill W-9G W-10G

Notes: (l> Wells located1 across the extended slurry wall.

<2) Wells located across the OU1 circumferential slurry wall.



Table 2-2

Kin-Buc Landfill 
Operable Unit 2 

Hydraulic Monitoring Network

Well Location
Screened

Hydrogeologic Unit

Low-Lying Area

GE1-10G Fill/Refuse

WE-10S Sand & Gravel

WE-10R Bedrock

GEI-3G Fill/Refuse

WE-3S Sand & Gravel

WE-3R Bedrock

Mound B

GEI-5G Fill/Refuse

WE-5S Sand & Gravel

WE-5R Bedrock

GEI-6G Fill/Refuse

GEI-6S Sand & Gravel

WE-6R Bedrock

GEI-7G Fill/Refuse

WE-7S Sand & Gravel

WE-7R Bedrock

Upgradient

WE-114DR Bedrock
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Table 2-3
KinBuc Landfill Operable Units 1 and 2 

Modified Monitoring Program 
First Quarter 2003

Manually Recorded Water Level Elevations

Weil ID
TOC

Bottom
TOC Ref 
Elevation

January2,2003 February 12-14,2003 March 3-4,2003
TOC Static Elevation TOC Static Elevation TOC Static Elevation

0U1
W-1G 20.50 30.78 19.51 11.27 19.53 11.25 19.52 11.26
W-1R 35.34 30.79 20.60 10.19 20.70 10,09 20.94 9.85
W-2G 20.38 30.77 17.46 13.31 19.92 10.85 18.92 11.85
W-2R 35.33 30.64 23.46 7.18 24.02 6.62 23.91 6.73
W-3G (oil) 19.07 20.73 11.02 9.71 11.02 9.71 11.07 9.66
W-3G 19.07 20.73 12.81 7.92 12.85 7.88 12.87 7.86
W-3S 31.48 20.79 19.59 1.20 20.83 -0.04 20.39 0.40
W-3RR 54.40 21.16 19.71 1.45 21.77 -0.61 21.01 0.15
W-4G 17.57 20.23 9.05 11.18 9.09 11.14 8.87 11.36
W-4S 31.58 19.71 17.17 2.54 20.29 -0.58 19.02 0.69
W-4R 54.92 20.61 18.24 2.37 21.45 -0.84 20.10 0.51
W-5G 24.36 23.94 14.12 9.82 14.09 9.85 14.29 9.65
W-5S 30.33 24.33 22.12 2.21 23.45 0.88 23,15 1.18
W-5R 41.64 24.11 22.03 . 2.08 23.37 0.74 23.04 1.07
W-6G 23,99 23.69 1Q;06 13.63 10.24 13.45 9.99 13.70
W-6S 38.49 24.00 21.60 2.40 23.06 0.94 22,61 1.39
W-6R 50.43 23.99 21,51 2.48 22.93 1.06 22.53 1.46
W-7G 1991 18.30 8.60 9.70 8.84 9.46 8.81 9.49
W-7S 29.34 11.61 12.98 -1.37 11.09 0.52 10.08 1.53
W-7R 45.13 11.05 12.61 -1.56 10.44 0.61 9.42 1.63
W-8S 28.86 10.92 8.32 2.60 9.31 1.61 8.88 2.04
W-8RR 41.60 9.51 6.97 2.54 7.94 1.57 7.45 2.06
W-9G 21.93 27.34 19.98 7.36 20.32 7.02 20.38 6.96
W-9R 39.05 27.68 21.14 6.54 21.59 6.09 21.62 6.06
W-10G 22.56 27.43 19.39 8.04 19.56 7.87 19.51 7.92
W-10R 34.01 27.43 19.41 8.02 19.86 7.57 19.82 7.61
W-13G 10.30 10.17 3.35 6.82 3.87 6.30 3.48 6.69
W-13S 29.32 10.10 7,66 2.44 8.95 1.15 7.94 2.16
W-15G01 16.99 16.18 14.67 1.51 14.76 1.42 14.76 1.42
W-15S 33.36 16.05 13.36 2.69 14.89 1.16 14.08 1.97
OU2
GEI-10G 13.91 13.65 0.81 12.84 1.22 12.43 0.66 12.99
WE-10S 29.57 14.99 12.83 2.16 14.69 0.30 13.75 1.24
WE-10R 41.74 13.96 11.79 2.17 13.64 0.32 12.68 1.28
GEI-3G 13,54 16.73 3.82 12.91 4.42 12.31 3.68 13.05
WE-3S 25,67 15.12 12.98 2.14 15.35 ■0.23 14.20 0.92
WE-3R 46.51 14,99 12.65 2.34 15.94 -0.95 14.79 0.20
GEI-5G 14.60 16.08 10.05 6.03 9.78 6.30 9.71 6.37
WE-5S 25.84 15.04 12.43 2.61 16.05 -1.01 14.95 0.09
WE-5R 49.64 15.31 12.81 2.50 16.49 -1.18 15.39 -0.08
GEI-6G 14.97 19.76 11.80 7.96 11.93 7.83 11.84 7.92
GEI-6S 43.67 20.99 18.28 2.71 22.95 -1.96 21.83 -0.84
WE-6R 47.12 19.62 17.17 2.45 21.93 -2.31 20.74 -1.12
GEI-7G 13.74 17.23 dry <3.49 dry <3.49 dry <3.49
WE-7S 30.07 15.86 12.98 2.88 18.38 -2.52 16.01 -0.15
WE-7R 72.88 15.93 12.61 3.32 17.01 -1.08 15.61 0.32
WE-114DR 44.84 23.76 17:56 6.20 18.24 5.52 18.24 5.52

NOTE;
(1) All level, reference, bottom measurements recorded to the top of PVC inner casing.
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Table 2-4
KinBuc Landfill Operable Units land 2 

Continuous Hydraulic Monitoring Results 
First Quarter 2003

Minimum/Maxlmum/Average Water Elevations

Inside Slurry Wall Outside Slurry Wall

wen id Well 10 Monitoring Minimum Recorded Maximum Recorded Average WaterPeriod Water Elevation (ft) Water Elevation (ft) Elevation (ft)
W-1G 11.20 11 *24 11.22 W5G January 11.31 13.87 12.31February 11.23 11.28 1155 February 10.49 1153 11.06March 11.23 11.34 11.24 March 11.85 12.42 12.151st Quarter 11.20 1134 1154 1st Quarter 10.49 13.87 11.84W-3G January 7.78 8.53 " 8.06 W-4G January 11.16 1253 1157

February 7.43 8,37 7.89 February 1058 12.02 11.41
March 7.61 8.31 759 March 11.57 12.13 11.88

1st Quarter 7.43 8.53 7.99 1st Quarter 10.98 12.23 11.62
W-3S January -0.56 1.77 0.46 W-4S January -1.23 358 0.52

February -3.25 1.52 -0.03 February -1.40 2.22 057
March 0.12 1.58 0.84 March -052 2.64 0.99

1st Quarter -3.25 1.77 0.41 1st Quarter -1.40 3.08 0.58
W-5G January 9.55 10.33 9.83 W-6G January 13.10 1457 13.54

February 9.29 10.17 9.72 February 1255 14.31 13.47
March 9.41 10.09 9.73 March 13.31 14.44 13.87

1st Quarter 9.29 10.33 9.76 1st Quarter 1255 . 14.44 13.63
W-5S January 0.35 2.76 1.27 W-6S January “0.46 2.90 1.37

February -0.16 2.13 0.92 February -0.04 256 1.03
March 0.95 2.45 1.58 March 154 2.59 1.69

1st Quarter -0.16 2.76 157 1st Quarter -0.04 2.90 1.37
W-7S January 0.76 2.81 1.53 W-8S January 1.71 £70 2.37

February 0.20 2.19 1.17 February 1.39 451 2.12
March 1.22 2.53 1.77 March -353 4.72 2.52

1st Quarter 0.20 2.81 1.50, IstQuarter -353 5.70 255
W-15S. January 2.00 4.02 2.94 W-13S January 1.28 4.08 2.00

February 0.64 3.11 2.00 February 053 2.98 1.72
March •0.24 3.29 1.80 March 1.70 3.62 2.22

1st Quarter -0.24 4.02 255 IstQuarter 0.93 4.08 1.99
W-15G January 1.34 1.63 1.46 W-13G January 3.04 4.24 3.77

February 1,29 1.61 1.45 February 356 450 3.71
March NA(1) NA(1) 1.46 m March 3.64 4.16 3.85

1st Quarter 1.29 1.63 1.46 IstQuarter 3.04 4.30 3.78
W-9G January 6.87 7.71 759 W-10G January 8.03 8.33 8.20

February 6.74 7.14 6.92 February 7.79 855 7.92
March 6.84 7.34 7.11 March 7.86 8.21 8.03

1st Quarter 6.74 7.71 7.11 1st Quarter 7.79 853 8.06
W-3RR January -0.95 2.24 058 W-4R January -1.46 3.02 0.41

February -1.58 1.93 -0.06 February -1.69 2.18 0.13
March -0.38 1.93 0.66 March -0.56 254 050

1st Quarter r1.58 2.24 0.28............. . Ist Quarter . _ .. . -1.69.......... . ......... 3.02 0.43
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Table 2*4
KlnBuc Landfill Operable Units 1 and 2 

Continuous Hydraulic Monitoring Results 
First Quarter 2003

Mlnlmum/Maxlmum/Average Water Elevations

Inside Slurry Wall Outside Slurry Wall -

Well ID Average Water Well ID Monitoring Minimum Recorded Maximum Recorded Average WaterPeriod Water Elevation (ft) Water Elevation (ft) Elevation (ft)
W-5R January NA(1) NA® 0.74® W-6R January 0.66 3.04 1.53

February -0.04® 2.29(s> 1.08® Febmary 0.11 2.40 1.18
March 1.12 2.61 1.76 March 120 2.70 1.82

1st Quarter -0.04 2.61 1.19 1st Quarter 0.11 3.04 1.52
W-7R January 0.83 2.86 1.60 W-8RR January 1.67 5.64 2.34

February -1.26 224 1.23 Febmary 1.38 4.17 2.10
March 1.29 2.59 1.84 March 1.91 4.65 2.46

1st Quarter -1.26 2.86 1.57 .. . . 1.38 5.64 2.30

Notes:
(1) Troll malfunctioned, data was not collected.
(2) Water elevation calculated from manual water levels.
(3) Water elevation data is from 2/14 - 2/28.
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Table 2-5
KinBuc Landfill Operable Unit 1 

First Quarter 2003
Troll Water Elevations vs. Manual Water Elevations

0U1 Febiruary 12-14,2003 | March 3-4,2003 April 1, 2003 Average
Well ID Troll Manual Difference | Troll Manual Difference Troll Manual Difference Difference
W-1G 11.26 11.25 0.01 11.27 11.26 0.01 11.24 11.27 0.03 0.02
W-2G 10.84 10.85 0.01 11.86 11.85 0.01 12.04 12.06 0.02 0.01
W-3G 7.93 7.88 0.05 7.82 7.82 0.00 7.97 7.73 0.24 0.10
W-3S -0.04 -0.04 0.00 0.36 0.40 0.04 0.66 0.64 0.02 0.02

W-3RR -0.61 -0.61 0.00 0.17 0.15 0.02 0.54 0.65 0.11 0.04
W-4G 11.15 11.14 0.01 11.69 11.36 0.33 11.93 11.63 0.30 0.21
W-4S -0.53 -0.58 0.05 0.69 0.69 0.00 . 1.04 1.07 0.03 0.03
W-4R -0.77 -0.84 0.07 0.41 0.51 0.10 0.92 1.07 0.15 0.11
W-5G 9.78 9.85 0.07 9.59 9.65“ 0.06 9.72 9.82 0.10 0.08
W-5S 0.87 0.88 0.01 1.14 1.18 0.04 1.44 1.48 0.04 0.03
W-5R 0.71 0.74 0.03 1.06 1.07 0.01 1.39 1.43 0.04 0.03
W-6G 13.43 13.45 0.02 13.70 13.70 0.00 13.65 13.67 0.02 0.01
W-6S 0.90 0.94 0.04 1.34 1,35 0.01 1.56 1.62 0.06 0.04
W-6R 1.05 1.06 o.oi 1.44 1.45 0.01 1.62 1.66 0.04 0.02

_W-7S 0.52 0.52 0.00 1.51 1,53 0.02 1.70 1.73 0.03 0.02
W-7R 0.62 0.61 0.01 1.59 1.59 0.00 1.79 1.81 0.02 0.01
W-8S 1.61 1.61 0.00 2.07 2.04 0.03 2.35 2.35 0.00 0.01

W-8RR 1.59 1.57 0.02 2,12 2.07 0.05 2.30 2.28 0.02 0.03
W-9G 7.00 7.02 0.02 6.99 6.96 0.03 7.29 7.26 0.03 0.03

W-10G 7.95 7.87 0.08 7.90 7.91 0.01 8.22 8.26 0.04 0.04
W-13G 6.39 6.30 0.09 6.60 6.69 0.09 6.81 6.84 0.03 0.07
W-13S 1.15 1.15 .. 0,00 2.14 2,15 0.01 2.06 2.11 0.05 0.02

W-15G 1.42 1.42 0.00 1,42 1.42 0.00 NA(1) 1.46 NA(1) 0.00
W-15S 1.14 1,16 0.02 1.91 1,95 0.04 2.18 2,21 0.03 0.03

Notes: (1) Troll data was not collected due to device malfunction. Water levels taken manually.



Table 2-6 
Kin-Buc Landfill 

Leachate Cleanout Monitoring
2003

14E 15N 15E 16N 16E
| Elevation @ Sea Level Z>.87 22.77 26.51 26.51 31 .36 3' .32

depth to 
| water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

Elevation Average 10.09 10.06 9.85 9.93 na na
DATE

10.37 12.42 10.35 10.1812/10/2001 12.5 16.31 10.20 16.33 dry na dry na
1/3/2002 12.37 10,50 12.31 10.46 16.21 10.30 16.22 10.29 dry na dry na

2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 16.62 9,89 dry na dry na
3/27/2002 12.61 10.26 12.55 10.22 16.52 9.99 16.47 10.04 dry na dry na
4/19/2002 12.75 10.12 12.68 10.09 16.64 9.87 16,61 9.90 dry na dry na
5/3/2002 13.03 9.84 12.96 9.81 16.97 9.54 16.94 9.57 dry na dry na
6/5/2002 13.04 9.83 12.97 9.80 16.63 9.88 16.95 9.56 dry na dry na
7/8/2002 12.86 10.01 12.79 9.98 16.77 9.74 16.72 9.79 dry na dry na
8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 15.73 10.78 dry na dry na
9/5/2002 12.86 10.01 12.78 9.99 16.77 9.74 16.75 9.76 dry na dry na

9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 9.68 dry na dry na
11/6/2002 12.64 10,23 12.58 10.19 16.59 9.92 16.48 10.03 dry na dry na
12/6/2002 13.02 9.85 12.94 9.83 16.97 9.54 16.95 9.56 dry na dry na
1/2/2003 13.07 9.80 13.00 9.77 17.03 9.48 17.01 9.50 dry na dry na

2/12/2003 13.20 9.67 13.12 9.65 17.19 9.32 17.16 9.35 dry na dry na
3/4/2003 13.21 9.66 13.15 9.62 17.22 9.29 17.20 9.31 dry na dry na
4/1/2003 12.90 9,97 12.83 9.94 . 16.82 9,69 16.79 9.72 dry na dry na
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Table 5-1

Kin-Buc Landfill 
Operable Unit 1

First Quarter 2003 Modified Program 
Gas Monitoring Well Network/Results

Well (Network) Location

Monitoring Result

% LEL % GAS

GMW-01 0 0

GMW-02 0 0

GMW-03 0 0

GMW-04 0 0

GMW-05 0 0

GMW-06 0 0

Operational Flare Inlet NA 54

n://proj/kinbuc/quartrptbls/Tbl-5-1
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CONTINUOUS WATER LEVEL MONITORING RESULTS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #2

TRANSECT No.2
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EMCON/OWT, Inc.

One International Boulevard, Suite 700 
Mahwah, NJ 07495-0086 

201.512.5700 
Fax 201.512.5786

March 12,2003 
Project 791186

Mr. Carl Januszkiewicz 
Waste Management, Inc.
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Hydraulic Monitoring for January 2003

Dear Mr. Januszkiewicz:

Site visits were completed on February 12, 2003 and February 14, 2003 to download the 
January water level recorder data and obtain manual water level measurements. The 
following is an update of the hydraulic monitoring for the month of January 2003 at the 
Kin-Buc Landfill. This information is to be included in the quarterly report, which is to 
be submitted to the EPA by mid-May 2003.

The minimum, maximum, and average water elevations recorded at each well are included 
in Table 1. Table 2 shows the troll water elevations versus the manual water elevations; 
The continuous water level elevation data when compared with manual readings indicated 
that the miiiiTrolls are functioning properly and are recording accurate data with the 
exception of Well 5R. The test was not running at the time of the download and the data 
could not be retrieved.

Several of the miniTrolls had little to no battery power at the time of the monthly data 
downloads. The original alkaline batteries in these miniTrolls were replaced with new 
alkaline batteries during the site visit on February 12, 2003. This included the miniTrolls 
in Wells 2G, 3G, 5R, 8S, 9G, 10G, 13S, and 15G. The remaining miniTroll batteries will 
be changed during the next site visit in March. The miniTroll battery in Well 3G failed on 
Februay 11, 2003 and was replaced on February 12,2003. The EMCON/OWT, Inc. Field 
Technician was able to retrieve the past data and the test was restarted. There is no data 
for the time between February 11th and February 12th while the miniTroll was not running.

During this site visit, discoloration was observed on some of the miniTrolls including the 
miniTrolls in Wells 8S and 10G. There were problems running the tests and downloading 
data. In some cases, several attempts were made before data was retrieved. These 
problems are most likely due to the lack of battery power and/or the discoloration on the 
miniTrolls or cable; In-Situ has been contacted1 and the mechanical problems with the 
miniTrolls are being assessed. The cable hook on the miniTroll in Well 13G was not 
attached correctly. Therefore, the miniTroll was removed and the SP4000 Troll was 
placed in Well 13G.

A Shaw Group Company



Mr. Carl Januszkiewicz
March 12,2003
Page 2

Project 791186

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry 
wall vary over the course of the day due to the tidal influence at die site. For clarity, 
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour 
period (12 hours before, and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the 
refuse unit calls for die pumping of leachate to establish inward gradients across the sluny 
wall with die additional benefit of reducing downward flow into the underlying sand and 
gravel unit. Based on die hydro graphs die following is presented.

Transect 1-Refuse (lG/2G)/Hydrograph No. 1 - Intragradient conditions were observed 
during the month of January, but were not maintained into the month of February. The 
average monthly water elevation for January at Well 1G (inside) and Well 2G (outside) 
was 11.22 and 12.31 feet msl, respectively. Water level elevation measurements taken 
from Leachate Collection Cleanouts Nos. 14 through 16 are included in Table 3, and 
indicate that the leachate collection system is functioning properly. The fact that the 
leachate collection system is functioning properly suggests significant capture of leachate. 
The evaluation of the hydraulic conditions in the refuse at Transect l is provided in 
Attachment No.2.

Transect 2-Refuse (3G/4G)/Hydrograph No. 2 — Intragradient conditions were
maintained throughout the month of January. The average monthly water elevation for 
the month at Well3G (inside) and WeI14G (outside) was 8.06 and 11.57 feet msl, 
respectively

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 — Intragradient conditions were
maintained throughout the month of January. The average monthly water elevation for 
the month of January at Well 5G (inside) and Well 6G (outside) was 9.83 and 13.54 feet 
msl, respectively.

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4- Intragradient 
conditions were maintained throughout the month of January. The average monthly water 
elevation for the month of January at Well 15G (inside) and Well 13G (outside) was 1.46 
and 3.77 feet msl, respectively. The minTroll in Well 13G was removed and replaced 
with the SP4000 Troll on February 14, 2003 due to a problem with the cable. The cable 
was sent into In-Situ for repairs.

Transect 5-Refuse (9G/10G)/Hydrograph No. 5 - Intragradient conditions were
maintained throughout the month of January. The average monthly water elevation for

-n:\ptojMtinbiicY791186\monthly letters\2003\jan03 monthly n»nitoring.doc-95\it: I



Mr. Carl Januszkiewicz
March 12,2003
Page 3

Project 791186

the month of January at 
msl, respectively.

Well 9G (inside) and Well 10G (outside) was 7.29 and 8.20 feet

Sand and Gravel/Bedrock

For the sand and gravel unit, the performance objectives call for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward 
Odraulic gradients from the bedrock to the sand and gravel. An additional benefit would 
be the^itablishmeut of inward pdients across the slurry wall within the sand and gravel

® foitowmg is a description of the flow characteristics based on visual observation 
of die hydrographs.

Horizontal Flow
Transect 2-Sand and Gravel (3S/4S)/Hydrograpb No. 6 - TntragradiMit 
conditions were not consistently maintained throughout the month of January. The

”aonthly water elevations for the month of January at Well 3S (inside) and 
Well 4S (outside) was 0.46 and 0.52 feet msl, respectively.

Transect 3-Sand and Gravel (5S/6S)/Hydrograph No. 7 - Intragradient 
conditions were maintained throughout the month of January. The average monthly
water elevation for WeI15S (inside) and Well6S (outside) was 1.27 and 1,37 feet 
msl, respectively.

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient conditions 
were maintained throughout the month of January. The average monthly water 
elevation for the month of January at Well 7S (inside) and Well 8S (outside) was 
1-53 and 2.37 feet msl, respectively.

Transect 4 Sand and Gravel Oil Seeps Area (13S/15S)/Hydrograph No.9- 
intragradient conditions were not evident during the month of January. The average 
monthly water elevation for the month of January at Well 15S (inside) and Well 13S 
(outside) was 2.94 and 2.00 feet msl, respectively. Water levels from Well 15G in 
the refuse unit are included on the hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 - Upward 
gradient conditions were not observed between the bedrock and overlying sand & 
gravel units inside the slurry wall for the month of January. The average monthly

el®Vat!°" the month of January at Well 3S (sand & gravel) and Well 3RR 
(bedrock) was 0.46 and 0.28 feet msl, respectively.

-n:\pmjTkBbuc\791186\monthly leterS\2003\jan03 monthly monitotfag.doc-9Mit 1



Mr. Carl Januszkiewicz
March 12,2003
Page 4

Project 791186

Transect 3-Vertical Gradient (5R/5S)-Inside/Hydrograph No. 12 - Continuous 
water level recorder data is not available for Well 5R for the month of January due 
to mechanical problems with the miniTroll. The test was not running at the time of 
the site visit therefore data could not be downloaded. The test was restarted on 
February 12, 2003 at 12:00pm. The average monthly water elevation for the month 
of January at Well5S (sand& gravel) and Well5R (bedrock) was 1.27 and 0.74 
(taken from manual water level data) feet msl, respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No. 14 - Slight 
upward gradient conditions were observed between the bedrock and overlying 
sand & gravel units inside the slurry wall throughout die month of January. The 
average monthly Water elevation for the month of January at Well 7S (sand & 
gravel) and Well 7R (bedrock) was 1.53 and 1.60 feet msl, respectively. The 
difference in average monthly water elevations was less than 0.1 feet.

Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograph No. 11 - Upward 
gradient conditions were not observed between the bedrock and overlying sand & 
gravel units outside the slurry wall for the month January. The average monthly 
water elevation for the month of January at Well 4S (sand & gravel) and Well 4R 
(bedrock) was 0.52 and 0.41 feet msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No. 13 - Upward 
gradient conditions were observed between the bedrock and overlying sand & 
gravel units outside the slurry wall for the month of January. The average monthly 
water elevation for the month of January at Well 6S (sand & gravel) and Well 6R 
(bedrock) was 1.37 and 1.53 feet msl, respectively.

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 - Upward 
gradient conditions were not observed between the bedrock and overlying sand & 
gravel units outside the slurry wall throughout the month of January. The average 
monthly water elevation for the month of January at both Well 8S (sand & gravel) 
and Well 8RR (bedrock) was 2.37 and 2.34 feet msl, respectively. The difference in 
average monthly water elevations for January was 0.03 feet, respectively.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand and gravel and bedrock units may not be met, specifically 
associated with the uniform achievement of upward gradients from the bedrock to the 
overlying sand and gravel (e.g. Hydrograph 10), and inward gradients across the slurry 
waU within the sand and gravel (Hydrographs 6 and 9). However previous investigations 
performed at the site would indicate that complete control of OU-1 groundwater can be 
achieved notwithstanding indications of downward flow from the sand and gravel to the

:-95\it:t



Mr. Carl Januszkiewicz
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bedroclc, ^outward flow across the sluny wall within die sand and gravel unit. This is 
ased on the findings of the considerable pumping influence of the sand and gravel 

pumping wells, in particular S&G#2, in achieving hydraulic control at the site (see 
Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view 
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and 

r diagrams (Figures 1,2,3, and 4) that have been prepared for a period of time when 
me vertical gradient between the sand and gravel and me bedrock was downward at 
transect 2, and heads across the slurry wall within me sand and gravel unit were higher 
wiflun the sluny wall versus outside me slurry wall. For this evaluation, a snapshot of 
groundwater^elevations from me monitoring wells and pumping wells was obtained for 
anuary 11, 2003. At this time, S&G#2 was pumping at a rate of about 16 gallons per 

minute (gpm), while S&G#3 was pumping at a rate of 3 gpm. This resulted in a total of 
approximate y gpm or about 27,340 gallons per day. There was a downward vertical 
gradient observed the majority of me time between me sand and gravel and me bedrock 
inside flie slurry wall at Transect No.2 in January and outside me slurry wall at Transect 3 
as evidenced by higher heads in me sand and gravel wells relative to bedrock wells 
Periodically, mere was also a higher head within the sand and gravel inside the sluny wall 
relative to me sand and gravel outside the slurry wall at Transect No. 2 in January.

Figures 1-4 incorporate me heads induced by pumping and show me considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the 
sand and gravel into the bedrock subsequently flows toward the pumping well This 
occurs both inside and outside of the slurry wall. Also, groundwater within the sand and 
gravel unrt flows toward the pumping well. The considerable pumping influence 
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in 

the sand & gravel and bedrock flow predominantly towards the area of S&G#2
result m the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on date provide! by U.S. Filter, the following volumes of groundwater and leachate 
were extracted from the sand & gravel wells and leachate collection system for the period 
from January 1 to January 31,2003:

S&G No. 1 
Groundwater

S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groundwater Leachate

0 gal- 568,574 gal. 105,964 gal. Ogal. 60,927 gal.
Ogpd 18,341 gpd 3,418 gpd 0 gPd 1,965 gpd

-n:^roj\kmbuc\79H86\monthly le«CTsV2003\pn03 monthly n»mtoring.doc-95\it:l
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-tTf of Jr““y- a of 674,538 gallons of groundwater was collected. He 
av^age daily groundwater extraction rate for ail of the wells was 21 759 cod The
“a Z.6™ ?&Gh?°'2WaS >W4. gpd and the extracto Se SSo No 3 
rfl,500 ®4^ extraction rate of 1,965 gpd exceeded the recommended rote

CONCLUSIONS

v
• Intragradient conditions were maintained in the refuse unit at Transects 2,3, 4,

Infragradient conditions were maintained throughout the month of January, but
C°”fSt,ent ^ mdicated mto February by the monitoring wells at Transect 1, 

though levels in the leachate collection system indicate ihtragradient 
conditions are present at this location.

• Hydraulic control was maintained within OU-1 based on the analysis of the 
stgmficant influence of S&G#2 in acting as a hydraulic sink for sand and gravel 
and bedrock groundwater. Groundwater flow in the sand and gravel and 
bedrock is ultimately captured by the pumping wells (S&G#2 and S&G#3) 
resulting m overall containment of groundwater in OU-1

In view of the analysis presented herein, it is recommended that the combined

PUr?o1o8 ratGS in the sand md S**™1 be maintained at 15,000 gpd 
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively 
These bwer pumpmg rates will be evaluated to confirm continued hydraulic 
control of OU-1 groundwater.

-n:\proj\ldiibuc\79ll86\inonthly monthly momtoring.doc-95\it: 1



Mr. Call Jantiszkiewicz
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Page 7

Project 791186

We. trust you find this information useful. If you have any questions, please do not 
hesitate to contact us.

EMCON/OWT, INC.

Steven Goldberg, Ph.D, CPG 
Senior Hydrogeologist

Attachments

Laura Kisala 
Environmental Scientist

ec: Glenn Grieb, US Filter
Tim Pagano, EMCON/OWT, Inc.

-n:\piDjVkmbuc\79Ug6Wonlhly Iette»s\2003\jan03 monlhIy monitoring.doc-95\iLl
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Table 1
KlnBuc Landfill Operable Units 1 and 2 

Continuous Hydraulic Monitoring Results 
Minimum/Maximum/Average Water Elevations

Inside Slurry Wall
Outalde Slurry Wall

Period Water Elevation (ft)
Maximum Recorded Average Water Well ID Monitoring Mbilmum Recorded Maximum Recorded Average Water

11.20 11.24 ft.22 W-2G 11.31 13.87 12.31

778 8.53 8.06 WMG January -11.16 12^3 11.57

1.77 0.46 W4S January -1.23 3.08 0.52

W-5G 10.33 9.83 W*G January 13.10 14.27 13.54

0.35 2.76 '1.27 W-6S January 0.46 2.90 •1.37

W-7S January 0.76 2.81 1.53 W-8S January 1.71 5.70 2.37

W-15S 2.00 4.02 2.94 W-13S January 1.28 4.08 2.00

W-15G. January 1.34 1.63 1.46 W-13G January 3.04 4.24 3.77

W-9G January 6.87 7.71 7.29 W-10G January 8.03 8.33 8.20

W-3RR January -0.95 2.24 0.28 W-4R January -1.46 3.02 0.41

Table2-4min_max waterelev20031stQuartar Page 1



Table 1
KirtBuc Landfill Operable Units 1 and 2 

Continuous Hydraulic Monitoring Results 
Minimum/Maximum/Average Water Elevations

(1) Troll malfunctioned, data was not
(2) Water elevation calculated (torn manual water levels.

Tab!e2-4mln_max waterelev20031StQuaiter Page 2



Table 2
KinBuc Landfill Operable Unit 1 

January/February 2003
Troll Water Elevations vs. Manual Water Elevations

OU1 

Well ID
February 12,2003

Troll Manual Difference

W-1G 11.26 11.25 0.01
W-2G 10.84 10.85 0.01
W-3G 7.93 7.88 0.05
W-3S -0.04 -0.04 0.00

W-3RR -0.61 -0.61 0.00
W-4G 11.15 11.14 0.01
W-4S -0.53 -0.58 0.05
W-4R -0.77 -0.84 0.07
W-5G 9.78 9.85 0.07
W-5S 0.87 0.88 0.01
W-5R 0.71 0.74 0.Q3
W-6G 13.43 13.45 0.02
W-6S 0.90 0.94 0.04
W^6R 1.05 1.06 0.01
W-7S 0.52 0.52 b.oo
W-7R 0.62 0.61 0.01
W-8S 1.61 1.61 0.00

W-8RR 1.59 1.57 0.02
W-9G 7.00 7.02 0.02

W-10G 7.95 7.87 0.08
W-13G 6.39 6.30 0.09
W-13S 1,15 1.15 0.00
W-15G 1.42 1.42 0.00
W-15S 1.14 1.16 0.02



Table 3

Kin-Buc Landfill 
Leachate Cleanout Monitoring

N:proj\kinbuc\791186\monthlywaterlevels\Cleanout Ievels03



ATTACHMENT 1



G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (F

T
)

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1

TRANSECT No. 1
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #2

TRANSECT No.2

n://proj/kinbue/15023500.000/1atqtO 1 /Trans2Jan/4g-3g
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH# 3

TRANSECT No.3 
REFUSE UNITS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #4

TRANSECT No.4 (OSA)
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5

TRANSECT No.S
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #10

TRANSECT No.2 - INSIDE
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IT Corporation
Crossroads Corporate Center 
One International Boulevard, Suite 700 
Mahwah, NJ07495-0086 
TeL 201.512.5700 
Fax. 201.512,5786

A Member of The tT Group

June 27,2001 
Project 796201

Gail Januszkiewicz
. Inc

Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Evaluation of Head Levels at Transect 1 

Dear Mir. Januszkiewicz:

7<^Z te“£of characteristics at Transect 1 with specific
rowL^rm 1 f u*a«mdlent «M*tioiK associated with the high water levels in W-IG
(inside of the slurty wall) relative to those levels in W-2G (outside ofthe wS)

sas:SS£S^
S=t5Ss5r»--**

Mann^tfa^n'T SfrieS.Tnil°rin8 WeUs *“ ‘ocated in refuse, wells IGand
“rinnte forthlr “,4 sU* f* <***»»*■ Attachment contains the
oonng jogs tor these 2 installations. In-situ hydraulic conductivity testing nerformed
^nsectl indicated permeabilities of 10’cm/sec and 10J cm/sS in W-fo^nd” 2G

a somix Of recharge to the overburden soils in the area of W-IG 
would not readily dram away, and therefore, higher heads could result “eareao' w 10

WeU 1G sampling events (November 1998, October 1999, October 2000) can be seen on the 
hydrograph as sharp vertical drops in groundwater levels. Due to the low permeability of the 
surrounding materials, the groundwater levels requited several months to Srover Skce the
^4“nTir;^s,un)' *—»f * «*«.

V°rA VRlS ven™"y do'™™"> "■** rules out the 
aS^o^lTranse^rfn 8,0 T11"®6- B“cd cna recent visual inspection of the

10 bc good C<md,,i0" “d—no -P* - -

Figure 1 depicts the conceptual model of the hydraulic interrelationshin across Transect I 
showing water level measurements that depict the lack of intragradiekZ£Z L"

-n:\projyctnbuc\796201\highhead@t I doc-95\jgutdo:l



IT Corporation
A Member of The TT Group

Carl Januszkiewicz 
June 27,2001.
Page 2

Project 796201

I JSf head levels m W-20 (outside the slurry wall) are generally at elevation 12 to
I J teet msl with periodic and short term increases to about 15 feet msl. The water level in the 
Hni* S°T ^ Mh ^ °W *e Ievel of the transducer. This is characterized by a flat straight

88 Aorn- °n Attachment L Head levels in W-1G (inside the slurry 
^rdS & ^ h*04* 0fte“ grSater ^ elevations as high as 15 to16 feet msl being

toward MiH ES? revie^ofF^e \** the drop in topography outside of the slurry wall 
toward Mill Brook, coupled with the higher permeability of W-2G relative to W-1G, would
promote a more rapid decrease of head levels in the latter. This suggests that intragradient 
nnfLithrthf n0t ^ eonsisteufly. attainable at this transect in any event This 
^“ghOWeVCr’md " depicted on Pfeme l, it is important to notefliat the leachate 

“^rcS0"tS ; hydra<,lfc stok "*“> containment system. As such, 
m the Vienna of W-IG would drain toward (he sink mitigating concerns of

Tlhe leachate collection line runs paiuUcI to the sluny wall and at its closest point is only shout 
...f”‘ ”fyfr°m.Tramecl , Sevaul Clesnouts are located along the collection line with the 

*f* pnly *boul 65 feet frora Transect 1. Leachate level measurements obtoned fan" the cleanouts during December 2000 and June 2001 indicate a leachate level of
°' th!f1^S ,“l“« *he collection line as shown in Table 1. The leachate levels observed

suggest that the leachate collection system is presently operating effectively.

Recommendations

B^ed on the above, it is recommended that during subsequent monitoring events at the site 
inurements of leachate levels in Cleanouts 14 through 16 be recorded to verify that the

IS op<iratin£effectively. If liquid levels in the cleanouts increase
to PpI T "S - thf7iain!enanCe °fthe coUection line * recommended. Subsequent 

rqrorts to EPA should mclude a discussion of the leachate collection system and its role as 
serving as a hydraulic sink within the containment system.

wntacUiJOU fmd information usefUL If y°u have ^ questions, please do not hesitate to 

Sincerely,

IT Corporation

Steven Goldberg, Ph D, C 
Senior Hydrogeologist

Attachments

Thomas M. Connors, P.E. 
Project Manager

-n;\ptoj\lcinbuc\796201 \highhead@t 1 ,doc-95\jguido: 1





Table 1
Kln-Buc Landfill 

Leachate Cleanout Monitoring 
2001
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ATTACHMENT 2



f
MONITORING WELL RECORD

| OWNER IDENTIFICATION-Own*

Address

l“y

WELL LOCATION - If not the same as owner phase give address. Owners W«0 No
CftMIllw ____•

WeOPemdtNo..__ 25 . 46506
Allas Shoot Coordinates 25 ; 45~

ft

[ WELL

Total depth drffled i«f c

■Well finished to 15

•Borehole diameter
I T°P----- *.___*.

Bottom 8 in

We# teas finished:!?} above grade 
□ flush mounted

Inner Casing

^ Outer Casing 
(Not Protective Caring)

Screen
(Note -slot «|ze)

I

Oepth to Depth to 
Top (ft.) Bottom (It.) 

(from land surfacel

Diameter
(inches) Type and Material

+4 Sch 40 PTC

finished above grade, casing 
hsight (stick up) above land 
““•face _ 4 ft

Sch 40 PTC .010

.gpm

”* steel protective casing installed'
I Yes Q no

rtic water level after drilling______
(fater level was measured using —

«e# was developed tor ?/A ~^La,

Mhod of development N/A

KWas permanent pumping equipment instated? □ Yes CD No 

mp capacity W/A gpm

fnp type; N/A

Png Method pc ^

ling Fluid

'lame of Drfller Chad Chism

Type of Bio , ,B-61

CMb'n|1

fcahh and Saf«*y Plan submitted? Q Yes 0 No

0 - 15.6 red dry stiff day, 

some silt

Jn« of Drilling Company H&RDIN-HOBER, INC.

above’re*®renc^ in^oidancewith aRwell permit requirements and an applicable"

| . Dfi,ef,S Sl9nalUre Dale 2/15/95

I

COPIES: White-DEP Cenary - Dttter Pink-Owner
Gokienrod - Heath Dept



I
I

I

I

I

I

I

♦ J , 0V.TM38M 
y. - 1V84 lOFW^mOCMIQN

I
MONITORING WELL RECORD

:ctcn

WeBPermlt No. 2S' . 46506
Adas Sheet Coonftnates <S> ~15" 428

OWNER IDENTIFICATION-Owner niLBr Tie*
A^ess_________ 203 CECTEWTAL AVE
City «lcimsm nr Zip Code

WELL LOCATION-8 not the same as owner please give address. Owners Well No. ic

—MH*ygsgy_;__ ^kyati>y:-EDIo0tT ^ --------------- - loino.
sedews Road. F^«on- wr 

Regulatory Program Requiring Well ' ^

-480-- BtockNo-_ 3C

Date well completed 2 / IS / 95
Ca^LO.#-----

Tele.#
WELLCONSTRtinTIOfl ------

fetal depth drilled 15.6 ft.

Well finished to 15 ft.
I Borehole diameter: 
" fop 8

Bottom 8 jn.I WeB was Rushed: 00 above grade 

L-J flush mounted 

I V finished above grade, casing

® height1 fstick uni ahnvo lanH

I

height (stick up) above land, 
surface__ ft.

7***^ eravijjiytuy

□ Yes 0 No

Depihto Dept hlo
Top (ft.) Bottom (ft.)

Diameter 
:(inches) Type arid Material

Inner Casing +4 5 2 Sch 40 PVC
. QuterGastng

. flfct Protective Citfnic)

(Note slot dad —5_____ 15 2 Sch 40 WC .090
. Tail Piece

Gravel Pad 3 15.6 8 #2 Ricci

Annular SeabGrout 0 5 8
Method of Grouting Cremie

I Static water level after drilling _j;
Water level was measured using _

• Well was developed for N/A haunte 
| Method of development w/a

GEOLOGIC LOG (Copies of other geologic logs andfor 
geophysical logs shouM be attached*)

N/A gpm 0 - 15.6

Was permanent pumping equipment installed? EJ Yes Q No 
— Pump capacity N/A gpm
I Pump type:______ w/a

red gray dry scIff 
clay, some silt

Drilling Method 
Drilling Fluid

HSA

Type of Rig B-61Bwame of Driller Chad Chfam 

Health and Safety Plan submitted? Q Yes 1^1No 

■Level of Protection used on site (circle one) None D C(B> A 
■nJ. License No. __0013753-001375

lame of Drilling Company HAHDIN-HOBER, INC.I

I

I

SJaetfea^eguuSIf above're,erenc«1“e" *> *=^«=e w»al we. penm rcquiremen* and a. applicable

Date
Driller's Signature

CCOTfS: White- DEP Canary-DriBer Pink-Owner GoUenrod -Health Dept.

2U5h\



BCON/OWI Inc

EMCON/OWT, Inc.

One International Boulevard, Suite 700 
Mahwah.NJ 07495-0086 

201.512.5700 
Fax 201,512.5786

April 3,2003
Mr. Carl Januszkiewicz »+*T*US

Waste Management, fac ,
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Hydraulic Monitoring for February 2003

Dear Mr. Januszkiewicz:

Sitevisits were completed on March 3/2003 and March4,2003 to download the February 
^rdfrfata and obtaifl manual water level measurements. The following is 

^ydrau^c monit°ring for the month of February 2003 at the Kin-Buc
subSd t?Z £lZl2-L*m3inC,Udal ta quarterly "=•><>«■ which in «o be

^ average water elevations recorded at each well are included 
Table 1. Table 2 shows the troll water elevations versus the manual water elevations. 

The continuous water level elevation data when compared with manual readings indicated
^ ptoperly are recording accurate dato^Hfowever, the

supplied for well SG-1 showed the same water level for the period. The

Dming the last site visit on February 12,2003, several of the tninlTrolls had little to no 
battery power at the time of the January monthly data downloads. Aa noted in the January 
letai the otigind alkaline batteries In these minlTrolls were replaced with new alkaline
2o7at!H£ ^ U’mX ™» Eluded the minlTrolls in Wells
zu, ju, dk, oo, 9G, 10G, 13S, and 15G.

A representative, Glenn Carlson, from In-Situ, Inc. was contacted regarding the low 
battay power m the mmiTroIls. He recommended that the alkaline batteries be changed 
to litiUum batteries. The lithium batteries last two to three times longer than alkafiTand

I*0™ to -40“F). The extreme cold would 
* lose P°wer q^ker. During the site visits on 

March 3, 2003 and March 4, 2003, the alkaline batteries in each of the minTrolls woe 
switched out for the new lithium batteries. were

During the past few site visits, discoloration was observed on some of the miniTrolls 
including the miniTrolls in Wells 4R, 8S, and 10G. These minTrolls are slightly tarnished

A Shaw Group Company



Mr. Carl Januszkiewicz 
April 3,2003

Project 791186

and have some rust around the ports. The condition of the miniTrolls is being monitored 
continuously.

data for Well 5R begins on February 14, 2003 amTcontinues forward throughout ^he 

monui. There woe problems with die miniTroll and die download during die last site 
Visit and the test was restarted on February 14,2003. The SP4000 Troll is still recording 
data in Well 13G.

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry 
wad vary over die course of the day due to the tidal influence at the site; For clarity, 
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour 
period (12 hours before^ and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for QU-1, the performance objective for the 
refuse unit calls for the pumping of leachate to establish inward gradients across the slurry 
wall withthe additional benefit of reducing downward flow into the underlying sand and 
gravel unit Based on the hydrographs the following is presented.

Transect 1-Refiise (lG/2G)/Hydrograph No.l- Intragradient conditions were not 
observed during the entire month of February. The average monthly water elevation for 
February at Well 1G (inside) and Well2G (outside) was 11.25 and 11.06 feet msl, 
respectively. Water level elevation measurements taken from Leachate Collection 
Cleanouts Nos. 14 through 16 are included in Table 3, and indicate that the leachate 
collection system is functioning properly. The feet that the leachate collection system is 
functioning properly suggests significant capture of leachate. The evaluation of the 
hydraulic conditions in the refuse at Transect 1 is provided in Attachment No.2.

*

Transect^2-Refuse (3G/4G)/Hydrograph No.2 - Intragradient conditions were 
maintained throughout the month of February. The average monthly water elevation for 
the month at Well 3G (inside) and WeU4G (outside) was 7.89 and 11.41 feet msl, 
respectively

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 - Intragradient conditions were 
maintained throughout the month of February. The average monthly water elevation for
themonth of February at Well 5G (inside) and Well 6G (outside) was 9.72 and 13.52 feet 
msl, respectively.

Transect 4-Refuse Oil Seeps Area (13G/15GVHydrogn»ph No. 4 - Intragradient 
conditions were maintained throughout the month of February. The average monthly

■o^()tqUdiibuc\791186\tnontUylette^20Q3V£M3 monthly mooitoringaoc-95\lk:l



Mr. Carl Januszkiewicz Project 791186
April 3,2003
Page 3

water elevation for foe month of February at Well 150 (inside) and Well 130 (outside) 
was 1.45 and 3.72 feet msl, respectively.

Transect 5-Refuse (9G/10G)/HydFograph No. 5 — Iidi^radkffit conditions woe 
maintained throughout foe month of February. The average monthly water elevation for 
foe month of February at Well 90 (inside) ^ Well 100 (outside) was 6.92 and 7.92 feet 
msl, respectively.

Sand and Gravel/Bedrock

For foe sand and gravel unit, the performance objectives call for pumping of sa«d and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward 
hydraulic gradients from the bedrock to the sand and gravel. An additional fepefit would 
be foe establishment of inward gradients across the slurry wall within the sand and gravel 
unit. The following is a description of the flow characteristics based on visual1 observation 
of the hydrographs.

Horizontal Flow (:
Transect 2-Sand and Gravel (3S/4S)/Hydrograph No. 6 — Intragradient 
conditions were not consistently maintained throughout foe month of February. The 
average monthly water elevations for foe month of February at Well 3S (inside) and 
Well 4S (outside) was -0.03 and 0.27 feet msl, respectively.

Transect 3-Sand and Gravel (5S/6S)/Hydrograph No. 7 — Slight intragradient 
conditions were maintained throughout foe month of February. The average 
monthly water elevation for Well 5S (inside) and Well 6S (outside) was 0.97 and 
1.08 feet msl, respectively.

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient conditions 
were maintained throughout the month of February. The average monthly water 
elevation for the month of February at Well 7S (inside) and Well 8S (outside) was
1.21 and 2.15 feet msl, respectively.

Transect 4 Sand and Gravel Oil Seeps Area (13S/15S)/Hydrograph No.9- 
Intragradient conditions were not evident during most of foe month of February. 
The average monthly water elevation for the month of February at Well 15S (inside) 
and Well 13S (outside) was 2.03 and 1.76 feet msl, respectively. Water levels from 
Well 15G in foe refuse unit are included on foe hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 — Upward 
gradient conditions were not observed between the bedrock and overlying sand &

Hi:'pKjMdilbucftW1186\m<]nlhlylcda»\2003\fch03mnnrtily innnHnring<<n*jM\llr;|



Mr. Cad Januszkiewicz 
April 3,2003

Project 791186

gravel units inside die slimy wall for most of the month of February. The average 
monthly water elevation for foe month of February at Well 3S (sand & gravel) ««d 
Well 3RR (bedrock) was -0.03 and -0.06 feet msl, respectively.

Transect 3-Vertical Gradient (5R/5S)-Iiiside/Hydrograph No. 12 — Continuous 
w^er level recorder data is available for Well SR beginning February 14,2003. The

foe minTlroU. The test was restarted during foe last site visit on February 14,2003. 
Upward gradient conditions were observed between foe bedrock and overlying 
8and & gravel units inside foe slurry wall for foe month of February (2/14-3/4).

gravel) and Well SR (bedrock) was 0.97 and 1.08 feet msl, respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No. 14 — Slight 
upward gradient conditions were observed between foe bedrock and overlying 
sand & gravel units inside foe slurry wall throughout foe month of February. The 
average monthly water elevation for the month of February at Well 7S (sand & 
gravel) and Well 7R (bedrock) was 1.21 and 1.27 feet msl, respectively. The 
difference in average monthly water elevations was less than 0.1 feet

Vertical Flow-Outside Slurry W«H

Transect 2-Vertical Gradient (4S/4R)-Outsidc/Qydrograph No. 11 — Upward 
gradient conditions were not observed between foe bedrock and overlying sand & 
gravel units outside foe slurry wall for foe month of February. The average monthly 
water elevation for foe month of February at Well 4S (sand & gmvel) and Well 4R 
(bedrock) was 0.27 and 0.13 feet msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Oatside/EIydrograph No. 13 — Upward 
gradient conditions were observed between foe bedrock and overlying sand& 
gravel units outside the slurry wall for the monfo of February. The average monthly 
water elevation for the month of February at Well 6S (sand Sc gravel) and Well 6R 
(bedrock) was 1.08 and 1.23 feet msl, respectively.

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 — Upward 
gradient conditions were not observed between foe bedrock and overlying sand & 
gravel units outside foe slurry wall throughout the month of February. The average 
monthly water elevation for the month of February at both Well 8S (sand Sc gravel) 
and Well 8RR (bedrock) was 2.15 and 2.13 feet msl, respectively. The difference in 
average monthly water elevations for February was 0.02 feet, respectively.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand arid gravel and bedrock units may not be met, specifically

at Welt 5S (sand &

«'prqj\Unbuc\79M86\mon^leee«\2003\fcfc03 moodily moaltoringjtooJSJNIk:!



^.MJanuszkiewiez Project 791186
April 3,2003
Page 5

associated with the uniform achievement of upward gradients from the bedrock to die 
overlying' sand and gravel inside the wall (e g. Hydrograph 10), and inward gradients 
across die slurry wall within the sand and gravel (Hydrographs 6 and 9). However 
previous invesdgadons performed at the site would indleate that nnmpiAft* control ofOU-1 
groundwater can be achieved notwithstanding Indleadons of downward flow from die 
sand and gravel to the bedrock, or outward flow across the slurry wall within die sand and 
gravel unit This is based on the findings of the considerable pumping influence of the 
sand and gravel pumping wefls, in particular S&G#2, in achieving hydraulic control at the 
site (see Groundwater Pumping Well Performance Evaluation Report, My 2000).

The influence of die pumping well can be demonstrated by review of a plan view

vector diagrams (Figures 1,2,3, and 4) that have been prepared. Initially, data was used 
from February 10, 2003. However, data showed that the extraction wells had been idle 
just prior to this date. The pumping was restarted just prior to the time where the data was 
taken. This resulted in the data used for the analysis not representing “atatinP conditions. 
Tim analysis was redone for a date after the pumping was continued for a period of time. 
Therefore, for this evaluation, a snapshot of groundwater elevations from die monitoring 
wells and pumping wells whs obtained for February 16,2003. At this time, S&G#2 was 
pumping at a rate of about 16 gallons per minute (gpm), while S&QU3 was pumping at a 
rate of 3 gpm. This resulted in a total of approximately 19 gpm or about 27,340 gallons 
pe^y- ^Jkere was a downward vertical gradient observed the majority of the rimn

No»2 in February as evidenced by higher heads in the sand and gravel wells relative to 
bedrock wells. Periodically, there was also a higher head within the sand »mi gravel
inside the slurry wall relative to the sand and gravel outside the slurry wall at Transect No. 
2 in January.

Figures 1-4 incorporate die heads induced by pumping and show the considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the 
sand and gravel into the bedrock subsequently flows toward the pumping well. This 
occurs both inside and outside of the slurry wall. Also, groundwater within the «a«d and 
gravel unit flows toward the pumping well. The considerable pumping influence 
demonstrated at S&G#2, m conjunction with die fact that natural groundwater gradients in 
both die sand & gravel and bedrock flow predominantly towards the area of S&G#2, 
result in the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on data provided by U.S. Filter, the following volumes of groundwater and 
were extracted from the sand & gravel wells and leachate collection system for die period 
from February 1 to February 28,2003:

-tt\pt^l**wA79n8«inonaily lcttcri2003\&M3 monthly maaitoriag4x>4$\lk:l
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S&G No. 1 
Groundwater

S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groimdwater Leachate

Ogal. 557,504 gal 60,604 gaL 8370 gal 4*MgaL
Ogpd 19,91 i gpd 2,164 gpd 299 gpd 1,548 gpd

For the month of February, a total of626,478 gallons of groundwater was collected. The 
average dally groundwater extraction rate for all of the wells was 22,374 gpd. The 
extraction rate from S&G No. 2 was 19,911 gpd, the extraction rate from S&G No. 3 was 
2,164 gpd, and the extraction rate from S&G No. 4 was 299 gpd. The leachate fartgpcfi on 
rate was 1,548 gpd for the month of February.

CONCLUSIONS

• Intragradient conditions were maintained in foe refuse unit Transects 2. T 4. 
and 5.

• Intragradient conditions were not maintained throughout the nmnfli nf February 
by die monitoring wells at Transect 1, although levels in the leachate collection 
system indicate intragradient conditions are present at this location.

• Hydraulic control was maintained within OU-1 based on die analysis of the
significant influence of S&G#2 in acting as a hydraulic tor sand and gravel
and bedrock groundwater. Groundwater flow in die «and and gravel «nd 
bedrock is ultimately captured by the pumping wells (S&G#2 and S&G#3) 
resulting in overall containment of groundwater in OU-1.

_>

• In view of the analysis presented herein, it is recommended that the cnmhjrtfd 
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd 
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. 
These lower pumping rates will be evaluated to confirm continued hydraulic 
control of OU-1 groundwater.

HLA(in^ldafaac\79ll8ti\maaflilykttenA2003\feb03maiiftlyiiK)a{taniigjloc-9S\Ik;l
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Project 791186

We trust you find this information useful. If you have any questions, please do not 
hesitate to contact us.

EMCON/OWT, INC.

Tim Pagano, Cl
Senior Hydrogeologist 

Attachments

Laura Kisala 
Environmental Scientist

cc: Glenn Grieb, US Filter
Steve Golberg, EMCON/OWT, Inc.

•°:'P«S'Uabuc\79n86\niooflily kttm\M03\fi*03 mnrthly m«riinring \
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Table 1
KbiBue Landfill OpanMa Unite 1 and 2

■fc—«- -*rvnuu Water Bavadon 00 Me
MNamn| ■oRnmna neeoraea ummum nnotom Avenge Witar

February 1143 1148 1148
ear1 January

February
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1467 " ’T 
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February
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8.37
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W4G January
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047

was Januay
February
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1.08

0.78 481 1.63 was Jteruaiy 1.71 470 2JS7February 0.20 419 141 Fabruaqr 149 441 418

2.00 4.02 494 W-13S January 148 4.08 1QQFebruary 044 411 403 February 493 498 1.78

1.34 1.63 1.48 W-13G January 404 444 477Fvbniviy 148 141 1/45 February 346 4.30 472

6.87 771 749 W-10G January 403 843 420February 8.74 7.14 492 February 7.79 406 7.92

W-3RR January -0.95 244 048 W4R January •1.46 402 441February •1.66 143 •0.06 February -1.69 418 0.13
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Table 1

(1) TMmaftmdonad, data waa not eoflactad.
(?) Vtataratawdun calculated from manual iwtoi lawla. 
(3) Vfetaratowdon data It from 2ft4-2a&.

Tafala2-4m)n_mm wataiulw2003UtQuart»r Paga?



Table 2
KinBuc Landfill Operable Unit 1 

February 2003
Troll Water Elevations vs. Manual Water Elevations

OU1 
Well ID

March 3 - 4,2003
Troll Manual Difference

W-1G 11.27 11.26 0.01
W-2G 11.86 11.85 0.01
W-3G 7.82 7.82 0.00
W-3S 0.36 0.40 0.04

W-3RR 0.17 0.15 0.02
W-4G 11.69 11.36 0.33
W-4S 0.69 0.69 0.00
W-4R 0.41 0.51 0.10
W-5G 9.59 9.65 0.06
W-5S 1,14 1.18 0.04
W-5R 1.06 3 1.07 0.01
W-6G 13.70 13,70 0.00
W-6S 1.34 1.35 0.01
W-6R 1.44 1.45 0.01
W-7S 1.51 1.53 0.02
W-7R 1.59 1.59 0.00
W-8S 2.07 2.04 0.03

W-8RR 2.12 2.07 0.05
W-9G 6.99 6,96 0.03

W-10G 7.90 7.91 0.01
W-13G 6.60 6.69 0.09
W-13S 2.14 2.15 0.01
W-15G 1.42 1.42 0.00
W-15S 1.91 1.95 0.04



Table 3
Kin-Buc Landfill 

Leachate Cleanout Monitoring 

2003

N:proj\kinbuc\791186\monthlywaterlevels\Cleanout Ieve!s03
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #2

TRANSECT No.2
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH # 3

TRANSECT No.3 
REFUSE UNITS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #4

TRANSECT No.4 (OSA)

a'//prqj/kinbuc/15023500.000/ lstqt01/Trana4Jan/ 13g-15g
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5

TRANSECT No.5
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #6
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #7

TRANSECT No.3
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #8

TRANSECT No.4
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #9
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #10

TRANSECT No.2 - INSIDE
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #13

n://proj/kinbuc/ lS023SOO.OOO/lstqt01/Tranfl3Jan/6r-6a
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #14 

TRANSECT No.4- INSIDE 
VERTICAL GRADIENT

3

DATE

n://proj/lonbuc/15023500.000/ lstqt01/Trans4Jan/7r-78
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #15
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IT Corporation .
Crossroads Corporate Center 
One International. Boulevard, State 700 
Mahmh, NJ07495-0086 
ThL 201.512.5700 
Eve. 201.512.5786

AMembec of ThotT Croup
June27,2001
Project 796201

. Garl Janusddewicz

Kin-Buc Landfill Treatment Plant 
383 Meadow Read
Edison, NJ 08817

Re: Evaluation ofHead Levels at Ibmsect I

Dear Mr. Januszkiewicz: . ■;

°f ^.Mmulic charactecfefe a. Transect 1 with specific 
ocus On toe lack: of utfragradient conditions associated with the high water levels in W If? 

(inode of the sluny wrtl) relative to those levels in W-2G (outstfe offoewS) °

wen; evident at the outset of the hydraulic monitoring ram-ram

review nf l..'ofwmVoi . A OOS. , VC no* ^)een maintained. Specifically, based on a
review of historical hydrographs, intragradient conditions were evident initiativ finm

*£ to ** ** April to ,uae 1997. SZISJT
hagradient conditions have been observed intermittently and for shorter periods of time.

\ at Transect 1 encompassing the period from
Septemter 1998 to December2000- As seen on the hydrograph/toerewere periods of time 

mtragradient conditions were not being maintained.

^ opposed to the other “G” series monitoring wells that are located in refuse wells IG and
£1W-TVT*inasat”dAttach^U«„tal2X!
bMinglogs foe thtse 2 installations. Insitu hydraulic conductivity testing performed at 
Transit I Indicated penneabilities of 10* cm/sec and ioscmftec it, W^O tod^2G 

Accotdtagljr. a source of recharge to the overburden soils in the area of W IG
would not readily drain away, and therefore, higher heads could result.

Wril IG sampling events (November 1998, October 1999, October 2000) can be seen on the 
hydrograph as sharp vertical drops in groundwater levels. Due to the low permeability of the

^ ““ S0UKe °f “

be*’T* W-'° «* W-'R*s vertically downward which roles out the 
nV^un r? TH 0 gr0 aler Bas** » fecent visual inspection of the

to •-—*» - s- -

Figure 1 deptcis the conceptual model of the hydraulic interrelationship across Transect 1 
showing water level measurements that depict J lack of “,e

-n^prajMdobucV79620l\Jiighl)cad@f(_<loc-95ygutdo:l



IT Corporation
A. Member at The tT Croup

Carl Januszkiewicz . .
June 27,2001. Project 796201
Page 2

*mj W.1D^EeMaHy*elevation ,2 to

22T l‘rhedrap “ •WfV-W oftfcestaywtd,

of W-M "***' to W-IO.would

»*»7 SZfFtfJSrvZ'
to notettutttte leachate

suggest that tSSL' ImC?* shown 111 TabIe l* The leachate levels observed
® cchpn system is presently operating effectively. L

Recommendations

If you have any questions, please do not hesitate to

Sincerely,

IT Corporation

Steven Goldberg, Ph.D, CPG 
Senior Hydrogeologist

Attachments

Thomas M. Connors, P.E. 
Project Manager

^VojAKab«A79620l\highhead@t|.doc-95Vguido;(





Kin-Bud Landfill 
Laacftate Cieanou 

2001

N:proj\klnbuc\7Sl 186\rnonthlywatertevals\elaanout leyeta.xia •
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KIN-BUC lf groundwater elevation hydrograph
at TRANSECT No.1
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monitoring well record

' flufmk e*^ f%ttf MIM lift. | 40

I' :. . ' ^ * ■ ■ • 1 - SWte ^ ■ 2b Cod*
WEIL MCAIXM •fflgtilw him tt omMrdhittbM a<M».
Coeeo, ««»*W|*lM**^*adclM*t. Owner* Well No______ _

| ng — t^,Wo -^g» ■ BUh

TVU&1 ft* data • ,*. * __ . 1" ' ^-i^^,
^^^NDltri'tllil^El in ! DatewsRcompleted 2

-JtTTW^Offfyyy^p

.. ■ ncu |«s per W*BP*ona c*j«gQfieSj *
I Pregraw Requiring We B

<»NSULT^ RRM^ELO SUPERVISOR (If appl

■^uOTfmaaiQM
■Total depth drifted u <

Welt finished to 15

^orahotedianMten
T«*»_________jn.

MiWfwaj

OMfD.f

<V was finished:, abovegrade 

flush mountedfct_J flush mo
hdd above grade* casino 
(stick up) above lanef^

“ifac*_4 H

! steel protective casing ins:
hr« Qh,

Kfe water level after drilling ____ _

ar lavel was measured using - 
W was developed for”/A h™,~ a,

M»ed of development M/A

permanent Pumping equipment installed? I I VeS 
|Pe»aci»_ B/* ^ ^

^rul

I

I

lof Drilling Company

pies *ndragjtoKw^at>°Ve~,e*erencedw^inaccOK*afleewfthaMwelpefmaieqUiren«nteanrtaiiarpfi-i1,i|0

Driller's Signature

cop1ES: White ~ D£P
Date 2/15/95

C^'°*r «*<w G
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MONITORING WELL RECORD

WIPgwMfe. 25

°*«EB loemneATiow-<w_JrTK-P^ w
.ANflftSS ___■a*/ ~~ •" -----------rnsmmm m.

o*«*w«*_
*<*■«« .... ‘J.f"*T-ll"'gy~:|a)i3onnr—-■■ l«no.

ZfiCadt.

Block Ho._

X&iJXaiSEB&tGBQM 
Total depth drilled 15.6

I WeB finished to 15 ft.

Borehole diameter 
Tqp_^ 8 in

Date wefl completed 2 / 15 /
Cas*1-0'#—JUQs^aaas36u

Tele.#_
|osptfTto Oepthto In,.m.rlw

i"“"“’I

+4

I
Bottom 8 in.

WaB was Onishedtjx] above grade

I LJ flush mounted

8 finished above grade, casino 
height (stick up, above to* 
surface h

| J^j5 steel protective casing installed?

LJ Yes 1

l<Notpnrt^fr^g

‘•slot size)! 

. Taff Piece ] 

Gravel P«

Annular SeaKSrout j 

Method of Grouting

Sch 40.PVG

#2 Rlecl

Bentonite slurrv

*OP<n

I Static water level after drilling - „
.Water level was measured using 

Wen was developed for N/A a|
BMethod of development M/a

^as permanent pumping equipment installed? H Yes Qlto 

Jump capacity M/A ^ ^

■ UmPlyPe:------ —M/A.
DriH'ng Method HSA

f'^Fluri------- ________ TVpeoina B-61
■ame ofDriller Chad Chfcm

mM' and SalurPiw submit? Ljy« |~Jno

Non. 0 C /9 AwJ. License No. Q013753-001375 ^

ime ^OnHing Company HAHDIH-flQBER, INC.

(Copies of „ 
geophysical

r̂ei
gale mles m a6ovMe,e«n«<1 *»« h aocadino, wilh an wel pern* requirement; and at op^.,.

I

I
Driller's Signature

COPIES: White - OfP
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c*“1'°*r O*w-«„m0vt



EMCON/OWT, Inc.

SI--------'EMCON/OWX Inc

One International Boulevard. Suite 700 
Mahwah, NJ 07495-0086 

201.512.5700 
Fax 201.512.5786

April 22,2003 
Project 791186

Mr. Carl Januszkiewicz 
Waste Management, Inc.
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Hydraulic Monitoring for March 2003 

Dear Mr. Januszkiewicz:

A site visit was completed on April 15,2003 to download the March water level recorder 
data and obtain manual water level measurements. The following is an update of the 
hydraulic monitoring for the month of March 2003 at die Kin-BUc Landfill. This
information is to be included in the quarterly report, which is to be submitted to the EPA 
by mid-May 2003.

The minimum, maximum, and average water elevations recorded at each well are included 
m Table 1. Table 2 shows the troll water elevations versus the manual water elevations.

he continuous water level elevation data when compared with manual readings indicated 
that the miniTrolls are functioning properly and are recording accurate data with the 
exception of the miniTroll in Well 15G. The miniTroll in Well 15G was not 
communicating when attempting to download the data. The miniTroll was removed and 
replaced with a SP4000 Troll (previously in Well 13G). A representative from In-Situ, 
Inc. was contacted regarding the complications with the miniTroll.

Also, the data supplied for well SG-l showed the same water level for the period. The 
automated water level recording device in this well needs to be checked so that accurate 
readings can be obtained in the future

The SP4000 Troll was removed from Well 13G and the replacement miniTroll (with new
lithium batteries) was installed during this site visit.

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry 
wall vary over the course of the day due to the tidal influence at the site. For clarity, 
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour 
period (12 hours before, and 12 hours after).

A Shaw Group Company



Mr. Carl Januszkiewicz
April 15, 2003
Page 2

Project 791186

Refuse

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the 
refuse unit calls for the pumping of leachate to establish inward gradients across the slurry 
wall with the additional benefit of reducing downward flow into the underlying sand and 
gravel unit. Based on the hydrographs the following is presented.

Transect 1 -Refuse (lG/2G)/Hydrograph No, 1 - Intragradient conditions were not 
observed during the entire month of March, The average monthly water elevation for 
March at Well 1G (inside) and Well2G (outside) was 11.24 and 12.15 feet msl, 
respectively. Water level elevation measurements taken from Leachate Collection 
Cleanouts Nos. 14 through 16 are included in Table 3, and indicate that the leachate 
collection system is fonctiorling properly. The fact that the leachate collection system is 
functioning properly suggests significant capture of leachate. The evaluation of the 
hydraulic conditions in the refuse at Transect 1 is provided in Attachment No.2.

Transect 2-Refose (3G/4G)/Hydrograph No. 2 - Intragradient conditions were maintained
th® ™onth of March- The average monthly water elevation for the month at 

Well 3G (inside) and Well 4G (outside) was 7.99 and 11.88 feetmsl, respectively

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 - Intragradient conditions were maintained 
throughout the month of March. The average monthly water elevation for the month of
March at Well5G (inside) and Well6G (outside) was 9.73 and 13 87 feet msl 
respectively. ' ’

Transect 4-Refuse Oil Seeps Area (J3G/15G)/Hydrogniph No. 4- Intregradient 
conditions were maintained throughout the month of March. The average monthly water 
elevation for the month of March at Well 15G (inside) and Well 13G (outside) was 1.46 
and 3.85 feet msl, respectively.

Transect 5-Refuse (9G/10G)/Hydrograph No. 5 - Intragradient conditions were 
maintained throughout the month of March. The average monthly water elevation for the
month of March at Well 9G (inside) and Well 10G (outside) was 7.11 and 8 03 feet msl 
respectively. ’

Sand and Gravel/Bedrock

For the sand and gravel unit, the performance objectives call for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward 
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would 
be the establishment of inward gradients across the slurry wall within the sand and gravel
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unit The following is a description of the flow characteristics based on visual observation 
of the hydrographs.

Horizontal Flow

Transect 2-Sand and Gravel (3S/4S)/Hydrograph No. 6 - Intragradient conditions were 
not consistently maintained throughout the month of March. The average monthly water 
elevations for the month of March at Well 3S (inside) and Well 4S (outside) was 0.84 and 
0.99 feet msl, respectively.

Transect 3-Sand and Gravel (5S/6S)/Hydrograph No. 7 - Slight intragradient 
conditions were maintained throughout the month of March. The average monthly water 
elevation for Well5S (inside) and Well6S (outside) was 1.58 and 1.69 feet msl 
respectively. ’

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient conditions were 
maintained throughout the month of March. The average monthly water elevation for die 
month of March at Well 7S (inside) and Well 8S (outside) was 1.77 and 2.52 feet msl 
respectively. ’

Transect 4 Sand and Gravel Oil Seeps Area (13S/15S)/Hydrograph No. 9 
Intragradient conditions were not evident during most of the month of March. The 
average monthly water elevation for the month of March at Well 15S (inside) and Well 
13S (outside) was 1.80 and 2.22 feet msl, respectively. Water levels from Well 15G in the 
refuse unit are included on the hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 - Upward gradient 
conditions were not observed between the bedrock and overlying sand & gravel units 
inside the slurry wall for most of the month of March. The average monthly water 
elevation for the month of March at Well 3S (sand & gravel) and Well 3RR (bedrock) was 
0.84 and 0.66 feet msl, respectively.

Transect 3-Vertical Gradient (5R/5S)-Inside/Hydrograph No. 12 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units inside 
the slurry wall for the month of March. The average- monthly water elevation for the 
month of March at Well 5S (sand & gravel) and Well 5R (bedrock) was 1.58 and 1.76 feet 
msl, respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No. 14 - Slight upward 
gradient conditions were observed between the bedrock and overlying sand & gravel units 
inside the slurry wall throughout the month of March. The average monthly water
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elevation for the month of March at Well 7S (sand & gravel) and Well 7R (bedrock) was
1.77 and 1.84 feet msl, respectively. The difference in average monthly water elevations 
was less than 0.1 feet.

Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograph No. 11 - Upward gradient 
conditions were not observed between the bedrock and overlying sand& gravel units 
outside the slurry wall for the month of March. The average monthly water elevation for 
the month of March at Well 4S (sand & gravel) and Well 4R (bedrock) was 0.99 and 0.80 
feet msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No. 13 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units outside 
the slurry wall for the month of March. The average monthly water elevation for the 
month of March at Well 6S (sand & gravel) and Well 6R (bedrock) was 1.69 and 1.82 feet 
msl, respectively.

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 - Upward gradient 
conditions were not observed between the bedrock and overlying sand & gravel units 
outside the sluny wall throughout the month of March. The average monthly water 
elevation for the month of March at both Well8S (sand & gravel) and Well8RR 
(bedrock) was 2.52 and 2.46 feet msl, respectively. The difference in average monthly 
water elevations for March was 0.06 feet, respectively.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand and gravel and bedrock units may not be met, specifically 
associated with the uniform achievement of upward gradients from the bedrock to the 
overlying sand and gravel inside the wall (e.g. Hydrograph 10), and inward gradients 
across (he sluny wall within the sand and gravel (Hydrographs 6 and 9). However 
previous investigations performed at the site would indicate that complete control of OU-1 
groundwater can be achieved notwithstanding indications of downward flow from the 
sand and gravel to the bedrock, or outward flow across the slurry wall within the sand and 
gravel unit. This is based on the findings of the considerable pumping influence of the 
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the 
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view 
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and 
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared. For this evaluation, a 
snapshot of groundwater elevations from the monitoring wells and pumping wells was 
obtained for March 19, 2003. At this time, S&G#2 was pumping at a rate of about 8 
gallons per minute (gpm), while S&G#3 was pumping at a rate of 3 gpm. This resulted in

*n .\proj\kinbuc\791186\modthly letters V2003\mar0 3 monthly monitoring.doc-95\tp: 1



Mr. Carl Januszkiewicz Project 791186
April 15,2003
Page 5

a total of approximately 11 gpm or about 15,829 gallons per day. There was a downward 
vertical gradient observed the majority of the time between die sand and gravel and the 
bedrock inside and outside) the slurry wall at Transect No.2 in March as evidenced by 
higher heads in the sand and gravel wells relative to bedrock wells. Periodically, there 
was also a higher head within the sand and gravel inside the slurry wall relative to the
sand and gravel outside the slurry wall at Transect No. 2 in March.

Figures 1-4 incorporate the heads induced by pumping and show the considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the 
sand and gravel into the bedrock subsequently flows toward the pumping welL This 
occurs both inside ahd outside of the slurry wall. Also, groundwater within the sand and 
gravel unit flows toward die pumping well. The considerable pumping influence 
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in 
both die sand & gravel and bedrock flow predominantly towards the area of S&G#2, 
result in the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on data provided by U.S, Filter, the following volumes of groundwater and leachate 
were extracted from the sand & gravel wells and leachate collection system for the period 
from March 1 to March 31,2003:

| S&G No. 1

I Groundwater

S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groundwater Leachate

| 0 gal.
368,694 gal. 118,399 gal. 4,626 gal. 47,044 gal.

I 0 gpd
11,893 gpd 3,819 gpd 149 gpd 1,517 gpd

For the month of March, a total of 491,719 gallons of groundwater was collected. The 
average daily groundwater extraction rate for all of the wells was 15,862 gpd. The 
extraction rate from S&G No. 2 was 11,893 gpd, the extraction rate from S&G No. 3 was 
3*819 gpd, and the extraction rate from S&G No. 4 was 149 gpd. The leachate extraction 
rate was 1,517 gpd for the month of March.
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CONCLUSIONS

Intragradient conditions were maintained in the refuse unit at Transects 2,3,4, and 5.

Intragradient conditions were not maintained throughout the month of March by the 
monitoring wells at Transect 1, although levels in the leachate collection system indicate 
intragradient Conditions are present at this location.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&M2 in acting as a hydraulic sink for sarid and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured
by the pumping wells (S&G#2 and S&G#3) resulting in overall containment of 
groundwater m OU-1.

In view of the analysis presented herein, it is recommended that the combined
^Ti,Watei rat6S in sand md g^vel be maintained at 15,000 gpd with
S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. These lower
pumping rates will be evaluated to confirm continued hydraulic control of OU-1 
groundwater.
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We trust you find this information useful, 
hesitate to contact us.

If you have any questions, please do not

EMCON/OWT, INC.

Tim Pagano, CPG Laura Kisala
Semor Hydrogeologist Environmental Scientist

Attachments

cc: Glenn Grieb, US Filter
Steve Golberg, EMCON/OWT, Inc.
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Table 1
KlnBue Landfill Operable Unite 1 and? 

Continuous Hydraulic Monitoring Results 
Mlnlmum/Maximum/Average Water Elevations

W-5S

Monitoring 
Period 

January 
February 
March 

tat Quarter 
January 
February 

March 
1st Quarter 

January 
February 

March 
1st Quarter 

January 
February 

March 
1st Quarter

January 
February 

March 
1st Quarter 

January 
February 
March 

1st Quarter 
January 
February 

March 
1st Quarter 

January 
February 

March 
1st Quarter 

January 
February 

March 
1st Quarter 

January 
February 
March 

1st Quarter

Inside Slurry Wall

Minimum Recorded 
Water Elevation Iftl 

11.20 
11.23 
11.23 
11.20 
7.78 
7.43 
7.61 
7.43 
■0.56 
-3.25 
0.12 
-3.25 
9.55 
9.29 
9.41
9.29 
0.35 
-0.16 
0.95 
-0.16 
0.76 
0.20 
1.22 
0.20 
2.00 
0.64 
-0.24 
-0.24 
1.34
1.29 

NA(,)
1.29 
6.87 
6.74 
6.84 
6.74 
-0.95 
-1.58 
-0.38 
-1.58

Maximum Recorded 
Water Elevation rm 

7t34 

1138 
11.34 
11.34 
8.53 
8.37 
8.31 
8.53 
1.77
1.52 
1.58 
1.77'

10.33 
10.17 
10.09 
10.33 
2.76
2.13 
2.45 
2.76 
2.81 
219
2.53 
2.81 
4.02 
3.11 
329 
4.02 
1.63 
1.61 

NA<'>

1.63 
7.71
7.14 
7.34 
7.71 
2.24 
1.93 
1.93 
2.24

Average Water 
Elevation

TT22
11.25 
11.24 
11.24 
8.06 
7.89 
7.99 
7.99 
0.46 
-0.03 
0.84 
0.41 
9.83
9.72
9.73
9.76 
127 
0.92 
138 
1.27 
1.53 
1.17
1.77 
130 
2.94 
2.00 
1.80 
2.23 
1.46
1.45 

1.46 »
1.46 
7.29 
6.92 
7.11 
7.11 
0.28 
•0.06 
0.66 
0.28

Monitoring 
Period 

January 
February 
March 

1st Quarter 
January 
February 

March 
1st Quarter 

January 
February 

March 
1st Quarter 

January 
February 

March 
1st Quarter 

January 
February 
March 

1st Quarter 
January 
February 

March 
1st Quarter 

January 
February 

March 
1st Quarter 

January 
February 

March 
1st Quarter. 

January 
February 

March
1st____

January 
February 

March .
1st Quarter

Outside Slurry Wad

Minimum Recorded 
Water Elevation

11.31 
10.49 
11.85 
10.49 
11.16 
10.98 
11.57 
1038 
•123 
-1.40 
-0.22 
-1.40 
13.10 
1285
13.31 
1235
0. 46 
•0.04
1.04 

-0.04 
1.71
1. !
-3.53 
-3,53 
1.28 
033 
1.70 
0.93
3.04 
3.36 
3.64 
3.04 
8.03
7.79 
7.86
7.79 
-1.46 
-1.69 
-036 
-1.69

Maximum Recorded 
Water Elevation (ft) 

li87 

1133 
12.42 
13.87 
1233 
12.02 
12.13 
1233 
3.08 
2.22 
2.64
3.08 
14.27 
14.31 
14.44 
14.44 
2.90 
226 
239 
2.90 
5.70
4.21 
4.72 
5.70
4.08 
238 
3.62 
4.08 
4.24 
4.30 
4.16 
4.30 
8.33 
8.05
8.21 
833 
3.02 
2.18 
2.54 
3.02

Average Water 
Elevation 

12.31 
11.06 
12.15 
1134 
11.57 
11.41 
1138 
11.62 
0.52 
037 
039 
0.58 
1334 
13.47 
13.87 
13.63 
137
1.03 
1.69
1.37
2.37 
212 
2.52 
235 
2.00 
1.72 
232 
1.99
3.77 
3.71 
3.85
3.78 
830 
7.92
8.03 
8.06 
0.41 
0.13 
0.80 
0.43
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Table 1
KlnBue Landfill Operable Unite 1 and 2 

Continuous Hydraulic Monitoring Results 
Minlmum/Maxlmum/Average Water Elevations

Notes:
111 matftjnetton6d‘data was not collected
f ZT I®"!!!0" *aleulated fr°m manual water levels. 

(3) Water elevation data Is from 2/14 - 2/28.
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Table 2
KinBuc Landfill Operable Unit 1 

March 2003
Troll Water Elevations vs. Manual Water Elevations

j ou t
I Well ID 

1 W-1G

April 1,2003 1
Troll

11.24
| Manual 

11.27 i
Difference I 

0.03 I
r W-2G 12.04 I 12.06 0.02 I
[W-3G 7.97 F 7.73 0.24 II W-3S

0.66 ] 0.64 I 0.02 [I W-3RR
0.64 I 0.65 I 0.11 1I W-4G n.93 j 11.63 I nan II W-4S 1.04 I 1.07 I 0.03 II W-4R 0.92 1.07 0.15 II W-5G
9.72 | 9.82 0.10 II W-5S 1.44 1.48 0.04 1

I W-5R 1.39 1.43 0:04 II W-6G 13.65 13.67 0.02 [I W-6S 1.56 1.62 0.06 II W-6R 1.62 1.66 0.04 If W-7S
1.70 1.73 0.03 1

f W-7R 1.79 1.81 0.02 II W-8S 2.35 2.35 I 0.00 I
J W-8RR 2.30 2.28 0.02 II W-9G

7.29 7.26 0.03 I
I W-10G 8.22 8.26 0.04 If W-13G

6.81 6.84 0.03 I| W-13S
2.06 2.11 0.05 II W-15G NA 1.46 NA I

| W-15S 2.18 I 2.21 j 0.03 1
Note: Troll data not available for Well 15G

\



Tabled
Kln-Buc Landfill 

Leachate Cleanout Monitoring

12/10/2001 
1/3/2002 

2/13/2002 
3/27/2002 
4/19/2002 
5/3/2002 
6/5/2002 
7/8/2002 
8/2/2002 
9/5/2002 

9/26/2002 

11/6/2002 
12/6/2002 
1/2/2003 

2/12/2003 
3/4/2003 
4/1/2003

12,5
12.37
12.70
12.61
12.75
13.03
13.04
12.86
12.86
12.86
12,94 
12.64
13.02 
13.07
13.20
13.21 
12.90

10.37
10.50
10.17
10.26
10.12
9.84
9.83

10.01
10.01
10,01 
9.93 
10,23
9.85 
9.80 
9.67 
9.66
9.97

12.42
12.31
12.63
12.55
12,68
12.96
12.97
12.79
12.79 
12.78
12.85 
12.58
12.94 
13.00 
13.12 
13.15
12.83

10.35
10.46
10.14
10.22
10.09
9.81
9.80
9.98
9.98
9.99 
9,92 
10.19
9.83
9,77 
9.65 
9,62
i.94

16.31
16.21
16.57
16.52
16.64
16.97
16.63
16.77
16.8

16.77
16,85
16.59
16.97
17,03
17.19
17,22
16.82

10.20
10,30
9.94
9.99
9.87
9.54
9.86
9.74
9.71
9.74
9.66
9.92
9.54
9,48
932
9.29
9.69

16.33
16.22
16.62
16.47 
16,61
16.94
16.95
16.72
15.73 
16.75
16.83
16.48
16.95
17,01 
17.16 
17.20
16.79

10.18 
10.29 
9.89

10.04 
.90 

9.57
9.56
9.79 

10.78 
9.76 
9.68

10.03
9.56
9.50
9.35
9.31 
9.72
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #7
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KIN-BUC
TRANSECT No.2 - OUTSIDE 

VERTICAL GRADIENT *4R -—4S

DATE

mZ/preij/kinbue/15023500.000/ lstqt01/Trans2Jan/4r~4a
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12 

TRANSECT No.3 - INSIDE

“7 /prqj/kinbuc/15023500.000/ latqtOl /Tran83Jan/5r-5s

DATE
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KIN-BUG UNDFiy. GROUNDWATER HYDROGRAPH #13

n-V/proj/kfnbuc/ 15023300.000/ IstqtO 1 /Trana3Jan/6r-6a
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #15

n://proj/k!nhue/15023500.000/1stqtOl /Trem»4Mar/8rr-8s
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ITCatpont&on . -

Gmaaaudf Gnpooefe Coatee 
One fatetnstioiul. Boulevard, State 700 
M*hvrfi,HFQ749&0086 
TtL 20LS12J700 
Ftac.20LSl2.S786
A Hcmberaf The IT Gmap

June27,2001 .
Project 790201

383 Meadow Road 
Edison, NT 08817

Re:

Dear Mr. Januszkiewicz:

We have completed an ^„„,..„T1Tn or mc . .
fixJos on the lackrof iatiaeradient , F wT1'®' ** Tran5ect Iwithspecific
<P^otaKaunyvmKmve to ta W',G

WCTi*M‘.f< <h° °f ^ hy,JraU,fc -"OoiOKtaE program
“view of historical hydroeranhs beea,™intained Specifically, based on a
approximately April to JuTy ^^jdSSdto^Sne<i^teSJ!SLCVi<le,lt ^om
intragradient conditions have been observed inteanitt^dyandfo^s^^ morerece^t events, .

S^Sl^Sto^emhiS1*^ -!L Tnrf'—7rbg Ule Period fram

When tarragnrdietu conditions were noting maint*^ ®™11' ^ Pen°* °f <ime

«*.>««a
•"ring logs for these 2 installations In-aO, ,Aaachment 2 c°ntairts (he

"ryJTfo‘^°T20ai

wonMnott«rfUy doMoo^y,^ ^

Well IG sampling events (November 1998, October 1999 October ->nnm n.
hydrograph as sharp vertical drops in groundwater levdT’lw^,^ ^ OB <he'
surrounding materials the or.r,„„a„ » ,waier levels Due to the low permeability of the
findW {JSSfie^ T*? SC'rera' "“fa<° f«over. Since (he

recharging W-IG is unknown at present !*ny w ■ ^ S0Ufce of groundwater that is

T'R *»"— «hi«h rules out dre
C«£=SS^i=S-“=55S2£



June 27,2001 
Rage2

IT Corporation
X Heather *t Tbe tTCnup

\

Reject 796201

Itearf jwefa & w ^ f _

llfeet msl widi periodic and short term increases ta^.E®?*^Fy ** Ovation 12 to 
wdl sometiiaesMs below the level nfthrtmnrj.. ^eetins^ The wafer level in Ac
IW on the « characterized by a flat straight

«*»tried ouea greater Withelevations ashrgh as 15 to 16 feet msl being

Recommendations

‘“eaauwnenls of l<acfcaterfcTOhl2*^^l,lll,ulrt1SU,>!?)U<ai< m0ni,o""g everts at the site, 
^ collection^ '^r0^ l° ^

. Shove 12 to 13 feettosL then imUtia!!LJ-r*V i.*f ^,“d ,CTels m I"5 cleanouts increase 
rePO«s M*A should include a jZ”. ^”011 ***recommended. Subsequent 
"^ss a hydraulic sink within the contanunert sjS^ ^ system and its role as

^J^httstyou find diw information useful. ft you have any questions, please do not hesitate to

Sincerely,

IT Corporation

Steven Goldberg, PIlD, CPG 
Seotor Hydrogeologist

Attachments

Thomas M. Connors, P.E. 
Project Manager





Laaeftate

N:proJ\klnbuc\79llfie\monthlywateptevels\da«n6ut le^ia.xu ■
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ATTACHMENT 2



MONITORING WELL RECORO

WrtPimltNa. ZS

■ . “---- ~ “"—TO, KJ .
QFWBa^p^WalP^nnj Cefgtfee* 

^fagidatwy Pragma, Requiring Wat

'*•.»;•'I i
•l,4'p*ik * *

ttttCnfchetfto 15 „

P^^MMlac

___.fa.
ft*0"*-______

^^tin^^ub9vagrede

tLJfhjsh mounted

*<* abw« 9rade. caana

NfckuWabo^W^

J
'Xao _ 4 it

| steel protective casing 

Ves @ No

t water fev«fafcer drflfing ___ _
level was measured using_—

® was developed lor ^^ .

r ..hows at
°* development

gsassBatgfegft,

nuio • -*f Orifar Chad Chlsm^ *

n0 Method 

■fluid
Ml

fci
In T*1 L-i *«s UUNoI^T ^1^53^075"’ N°~ 0 °<& *

H

“X^Ptansrtninmj Uv. s EKfe 

Piotwdion u$od 0| 
wse No. °013^

Driffing Company_______naHmut-Hna^p

^lha< I have dcffled the above-re(er«^Z. .. : 1 ------------ — ----- -----------
ijwaotfreButoMons. . . * "acco'0a"<*atweipem*requirement anda„

Driller's Signature '

------ — Oate 2/1S/9SI

I

COPIES: Whiu - OF/» r _
Canty-Order PMc-Ormer G°M»*n*rf - NoaAA Oapr



H-" ' cAsn-ns M
’ ti>4

MONITORING WEUL RECORD

^M^WefTWTCATION - Om«f__IQM£1:L3l 
******—-----------;---------.------ 2eacBm*n*T. M
City ^““aa“a3as*M*

WBLLIXXATKJN- 
County

rnrn*mminh.._ 2S ,
Afl«Shnd Ceodinnes 2&~ . 4^’

2«»Gode

Owner* WrtWo. us

UtNo.

iin<ii ■(tiiii

Block Mo. ^

0a*« we*completed 2 § IS / Q< 
CusutD,M_

» » r'i J
Tala.#

Tetatdepthdrffled,

Borehole diameter

. f*>- a ^
Bottom 8 m.

W«8 was toushedM] above grade 

t_J flush mounted 

jp finished above grade. casing 
P>«9h( (stick cp) above land 
. Surface ^

HZ^T *‘-g«ective casing installed

Static water level after drilling - 
Bfater *®v®l was measured using 

WeB was developed lor M/A h»..„ a,
||«(ftodol development w/^

GEOLOGIC LOG fGopfes erf other
- geOOfavsiealJrxx

H/A
OPm

>p^pW^^wteMM,gyt< Q
Puny capacity N/A

*”*•'------ Jl/A.

HSA

Typed Rig ____ B—61
— ne ofQriHer— Chad Ch<«m,
lealrti and Safely Plan srdnnined? (jy.s CJ^ ----

df(*a«a<dion freed on jje (circle one) Non. o c® A

License No. 0013753-001375 ^

of OriHing Company HAKDTN-HnHgp

I 

I

*i accordance with a« welperma reqaaements and aO applicable

Oriflefs Signature

COLICS: White - OEP
e __ Oate

c“1r“*■ «*-<W Goaren^.«.,WOwt
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